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STATE  HIGHWAY  COMMISSION 
HELENA  D  MONTANA  59601 


"°V  .  7  m 


August  1,  1971 


STANDARD  DRAWING  BOOK 


We  are  sending  the  following  additions  and/or  revisions  effective  August  1 
1971  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered  one 
original  issue.  January  1,  1969, 


39- 14 (A) ^ 
39- 14(B) 
39- 1.4(C)' 
39- 15 (A) 

39-15 (B) 

50-21 (A) 
50-21 (B) k 


Standard.  Concrete  Approach  Slabs  to  Structures 

Standard  Concrete  Approach  Slabs  to  Structures 

Standard.  Concrete.  Approach  Slabs  to  Structures 

Standard  Concrete  Approach  Slabs  to  Structures 
With  U-Type  Abutments 

Standard  Concrete  Approach  Slabs  to  Structures 
With  U-Type  Abutments 

Concrete  Slope  Protection-Alternate  II 

Concrete  Slope  Protection-Alternate  II 


88-08 

88-16  y 

88-56' 

88-57- 

88-91 

88-92*- 


R4-12,  R4-13s  R10-8 
Standard  W4-2  Warning  Sign 
Typical  Approach  Road  Signing 
Typical  Sign  Erection 
Delineators  Type  I 

Delineator  Spacing  For  Horizontal  Highway  Curves 


90-03^ 
90-04 (A) i 


Metal  Median  Rail 

Bridge  End  Treatment  (Steel  Guard  Rail 
Approach  Section  with  Concrete  Posts/ 


Bridge 


The  following  Standard  Drawings  are  deleted  from,  your  present  Standard 
Drawing  Book  and  should,  be  destroyed. 


50-20 (A) - 
50-20 (B) 
50-20 (C) , 


Concrete  Slope  Protection. 
Concrete  Slope  Protection 
Concrete  Slope  Protection 


NOTE  : 


2. 


Add  these  drawings  to  your  book 

We  are  also  sending  new  index  pages  2 ?  6  and  7. 

You  should  destroy  old  index  pages  2 3  6V&  7. 


11^  8j)ih, 


V.  0 3  DONNE LL 
irector  of  Contract  Plans 

MONTANA  STATE  LIBRARY 

930  East  Lyndole  Avenue 
Helena,  Montana  5960/ 
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REV.  4-1-70 
REV.  1-1-71 
REV.  4-15-71 


39-14 (A) 

39-14 (B) 

39-14(C) 
39-15 

39-15 (A) 

39-15 (B) 


Standard  Concrete  Approach  Slabs  to  Structures 

Added  Effective  4-1-70 

Revised  Effective  4-15-71 
Standard  Concrete  Approach  Slabs  to  Structures 

Added  Effective  4-1-70 

Revised  Effective  4-15-71 
Standard  Concrete  Approach  Slabs  to  Structures 

Added  Effective  4-15-71 
Standard  Concrete  Approach  Slabs  to  Structures  with 
U-Type  Abutments 

Added  Effective  1-1-70 

Deleted  as  of  4-1-70 
Standard  Concrete  Approach  Slabs  to  Structures  with 
U-Type  Abutments 

Added  Effective  4-1-70 

Revised  Effective  4-15-71 
Standard  Concrete  Approach  Slabs  to  Structures  with 
U-Type  Abutments 

Added  Effective  4-1-70 

Revised  Effective  4-15-71 


41-01 
41-05 


Box  Culvert  Data 
Box  Culvert  Data 


Reference 
Reference 


50-01 
50-01 

50-02 
50-03 
50-04 
50-05 


50-20 
50-20 (A) 
50-20 (B) 
50-20 (C) 
50-21 
50-21 (A) 
50-21(B) 


Culvert  Riprap 
Culvert  Riprap 

Revised  Effective  1-1-70 
Grouted  Riprap 
Riprap  Quantities 
Embankment  Protection 
Concrete  Drainage  Chute 

Added  Effective  7-1-69 

Revised  Effective  4-1-70 
Concrete  Slope  Protection 

Deleted  as  of  1-1-71 
Concrete  Slope  Protection 

Added  Effective  1-1-71 
Concrete  Slope  Protection 

Added  Effective  1-1-71 
Concrete  Slope  Protection 

Added  Effective  1-1-71 
Concrete  Slope  Protection  -  Alternate  II 

Deleted  as  of  1-1-71 
Concrete  Slope  Protection  -  Alternate  II 

Added  Effective  1-1-71 
Concrete  Slope  Protection  -  Alternate  II 

Added  Effective  1-1-71 


51-01 
51-02 
51-03 


Metal  Bin  -  Type  Retaining  Wall 
Concrete  Crib  Retaining  Wall 

Backfill  Retainer  and  Cutoff  Wall  for  Vehicular  Underpass 
Revised  Effective  4-1-70 


54-01 

54-01 

54-02 
54-03 


54-04 
54-05 


Culvert  Bedding 

Deleted  as  of  1-1-71 
RCP  Culvert  Bedding 

Added  Effective  1-1-71 
Typical  Field  Cast  Concrete  Bend  RCP  To  CMP  Connection  Detail 
Bedding  Material 

Revised  Effective  1-1-70 

Revised  Effective  4-1-70 
Filter  Material  for  Underdrains 
Syphon  Pipe 


Rev.  4-1-70 
Rev,  1-1-71 


88-07  Standard  R2-12  Sign 

Added  Effective  1-1-71 
88-08  R4-129  R4-13,  RlO-8  and  R.10-9 

88-09  Signing  of  Median  U-Turns 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
88-10  Standard  R2-8  Signs 

88-11  R4-14  and  R4-15 

88-12  R4-9 

88-16  Standard  W4-2  Warning  Sign 

Revised  Effective  1-1-71. 
88-17  W6-4,  W6-5,  W  1.2-3  and  X3-2  Warning  Signs 

88-1.8  W6-4A  and  W6-4B 

Revised  Effective  1-1-71 
88-19  W8-9,  W9-2,  W9-5  and  W9-6  Warning  Signs 

Revised  Effective  1-1-7.1 
88-26  Interstate  Business  Shields 

88-27  Primary  Route  Marker  for  Use  on  Guide  Signs 

88-28  Secondary  Route  Marker  for  Use  on  Guide  Signs 

Revised  Effective  1-1-71 
88-29  Standard  Ml-6  and  Ml-7  Route  Markers 

88-36  Typical  Guide  Sign  Layout 

Revised  Effective  1-1-71 
88-37  Informational  Signs 

Deleted  as  of  1-1-71 
88-37  Informational  Signs  -  Services 

Added  Effective  1-1-71 
88-37  A  Informational  Signs  -  Rest  Area 

Added  Effective.  1-1-71 
88-38  Standard  N6-2  Stream  Name  Sign 

Deleted  as  of  1-1-71 
88-38  Standard  N6-2  Stream  Name  Sign  Primary  and  Secondary  Routes 

Added  Effective  1-1-71 
88-39  Weigh  Station  Signs- 

Revised  Effective  7-1-69 

Revised  Effective  1-1-71 
88-47  Standard  Rest  Area  and  Information  Signs 

Revised  Effective  1-1-71 
88-48  Informational  Signs 

88-56  Typical  Approach  Road  Signing 

Revised  Effective  1-1-70 
88-57  Typical  Sign  Erection 

Revised  Effective  1-1-71 
88-58  Typical  Crossroad  and  Ramp  Layout 

Revised  Effective.  1-1-70 

Revised  Effective  1-1-71 
88-59  Typical  Guide  Sign  Placement 

Revised  Effective  1-1-70 
88-66  Standard  Guide  Signs 

Revised  Effective  1-1-71 
88-67  Guide  Sign  Placement 

88-68  Aluminum  Sheet  Increment  Guide  Signs 

Revised  Effective  1-1-71 
88-69  Plywood  Sheet  Increment  Guide  Signs 

88-70  Guide  Sign  Mounting  Details 

Revised  Effective  1-1-71. 


Digitized  by  the  Internet  Archive 

in  2014 


https://archive.org/details/standarddrawing1971mont_0 
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Rev.  4-1-70 
Rev,  1-1-71 
Rev.  1-15-71 


88-71  Railroad  Crossing  Signs 

88-72  Railroad  Crossing  Signs 

Revised  Effective  1-1-71 
88-73  Interstate  and  Primary  Mileposts 

88-74  Xl-1  Sign  and  Erection  Detail 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
88-75  Typical  Pipe  Post  Mounting  Detail 

Revised  Effective  1-1-71 
88-76  Wood  Pole  Slot  Detail 

Revised  Effective  1-1-71 
88-77  Typical  Sign  Erection 

Revised  Effective  1-1-71 
88-78  Typical  Route  Marker  Assembly  with  Treated  Timber  Post 

Revised  Effective  1-1-71 
88-79  Typical  Route  Marker  Assembly  with  Treated  Timber  Pole 

88-80  Typical  Route  Marker  Assemblies  with  Steel  Posts 

88-81  Typical  Sign  Erection  -  Steel  Posts 

88-91  Delineators 

Deleted  as  of  7-1-69 
88-91  Delineators  Type  I 

Added  Effective  7-1-69 
88-91  A  Delineators  Type  11 

Added  Effective  7-1-69 
88-92  Delineator  Spacing  for  Horizontal  Highway  Curves 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
90-00  5"  Guide  Posts 

Added  Effective  1-1-71 
90-01  Wood  Guide  Posts 

90-02  Metal  Guard  Rail 

Revised  Effective  7-1-69 

Revised  Erfective  1-1-71 
90-02  A  Metal  Median  Rail 

Deleted  as  of  1-1-71 
90-03  Standard  Guard  Rail  Anchor  Section 

Deleted  as  of  l-i-71 
90-03  Metal  Median  Rail 

Added  Effective  1-1-71 
90-04  2-Lane,  2-Way  Bridge  End  Treatment 

Deleted  as  of  1-1-71 

90-04  Bridge  End  Treatment  (Steel  Guard  Rail  -  Br%dge  Approach  Sections) 

Added  Effective  1-1-71 

Revised  Effective  1-15-/1 
90-05  Multi-lane  Bridge  End  and  Bridge  Pier  Treatment 

Revised  Effective  7-1-69 

Deleted  as  ci  1-1-71 
90-05  Guard  Rail  Terminal  Sections  -  Sheet  1 

Added  Effective  1-1-71 
90-06  Guard  Rail  Terminal  Sections  -  Sheet  2 

Added  Effective  1-1-71 
*  90-06  Cabie  Guard  Rail 

Change  this  Drawing  No.  to  90-20 


REVISED 

3-9-71 

STANDARD    DRAWING    NO     39-14  (A) 

EFFECTIVE 

—  

4-15-71 

STATE   HIGHWAY  COMMISSION 
HELENA, MONTANA 

STANDARD    CONCRETE  APPROACH 
SLAB    TO  STRUCTURES 

Approved  by: 

JTATE   HIGHWAY  ENGINEER 

For  Details  Of  Typm  /  or  Type.  Z  . 
Join-/-  Thru  S/ob  Sac  f /on.  See  Std  Du/g                                            Q  E*P  joint  - 
33-14  B  And  Section  "CC  This  Sheet.  .  _  2Q-Q  Cone.  Approach  Stab  


Type  I  joint  for  riqid  abut 
Tt/pe  2  joint  for  moveable  abut 
(For  Type  Required  Sae  "General 
Layout  On  Bridge  Plans  ) 

GUARD  ANGLE  IN  PL\ 

IB"  Wide  foyer  of  30  *  fa. 
poper.  ( Full  length  of pav/nn 
notch) (lap  over  9"  onto 

Sub  grade  )  

Tape  Mo.  2  Fitter  Material. 
(See  Sid.  Spec  M 10 0-/2 )( Place 
full  lenqfh  of  £"<t>  drain) 
Bndqe  Abutment 


See  Detoit  "J' 


lipries ( See  joint  del-Qils 
this  sheet.) 


2"cl. 


■S/~*9  @0-7clrs.  Guard  Angle 
-S2~"9<PO-9drs.  3ee  Detail  Std 
-S3~»G@  l-Oclrs.  DuJg.No.3S-/4Cc) 
-Sd-"4@  l-O  cfrs.  2"c/._] 
Rouqh  finish  lop  of 
sleeper  slob. 


of 


2d 


2-<S 


5-0 


-£"  4  Perforated  CS.P  under- 
drain  (Galvanized ) (Set grade 
to  drain.  Min.  slope  =  o.oilj  ) 


STANDARD  APPROACH  SLAB -TYPE  A 


Cone.  Pavement 


5-0 


6-0 


■  Po  ured  join  t  f I  lie  r  (5 
Join  I ") 


.Steel  Trocue/  Fin 


?  'Type  3 
'sh  Top  Of  Join t 


Supporf  Slob  4  Place  I  Layer  Of 
30*  Tar  paper  Befuieen  Top  Of 
\doinf  Support  5 lob  £  Bottom  Of 
\Top  Stab.  (Full  Width  Continuous.) 


LS7~*G@0-£drs. 


2-Q 


I-&  cirs.  V 
as  shocun. 


(For  use  with  concrete  pavement  on/u) 


8ars@G"cfrs. 

2-0 


Sea  le 


=  i-o 


2-0\<^Va 


19 -G 


-C2I- 


lories 

-l-7~CZ~*3 
-l-PC2l~"3 


NOTE  -r  Finish  Join  t  Support 
Slab  To  Match  Crouin  Or  Super 
Of  Pduuy . 

KJOTE-^-  Place  all  transverse 
slob  steel  parallel  to  face  of 
hridqe  backujQll  Ploceoll 
long  i '  ludinaf  slab  steel poral/el 
to  4.  Pdcuy. 


Poured  Elastic  Joint  Filler  Z. 
(AASUO    M  173)  'qj  J 

Approach 

Slob 


GUARD  ANGLE 
IN  PL. 


Sl~*9 


C  g  Thru  C2/~ 
"3  U-Bars 


Pol  us  turens 


Guard  Angle  Feguired  For 
Type  Z.  Joint  Only  . 


BAR  BENDING  DETAILS  ^^SSffi^SffiZ-  . 

T .       (Zr-nlo      —  tic  Joint  Sealer  Shall  Be  ZZ5 

'   °     UCO/e  Plus  Or  Minus  IO° Majrimum  . 


Cut  Iransverse 
slob  bars  lo 
clear  edqe  of 
paving  nolch  ■ 


Joint  at  end  of  curb  to  be  same 
as  Joint  ai  end  of  s/oh. 


C2  thru  C2I~#3  U-Bars  <$>abt.  t-Octrs. 


Slab  steel  not 
Shomn  for  c/ari  lu 

Bridge  end 
post  - 


TYPE  3  JOINT 

MOTE :  Approach  Slab  And  Curb  ,  . 

Shall  Be  Given  A  Protective  (For  Use  Over  Joint  Support  Slab  J 
Coating  Of  Boiled  Linseed  Oil .  Scale  1  =  j'-o" 

5ee  standard  Specif icatjons 

AJOTE^  For  back  fill 
details  see  Sid  Dwg. 
Mo.  90-I8- 


1-0- 


Join  t 


7-& 


PLAN  VIEW 

Scaler^  y4'^/'-0' 


Permissible 
Construction  Joint 


Transverse  bars 


Outside  face 


rc 


2~CP»4 


*5  U-Bars  (Tt/p.) 
20-Q  Cone,  approach  stab 


~*"J  U-Bar 
S  9  ~a9  Straight  bars 


ELEVATION  VIEW 

Scale  ~  W^l-O" 


Chamfer  exposed 
corners  u      or  P inish 
with  3/d" R  edc)incj 
tool. 


VIEW  A-A 
Scale  ~  3/4-l-0" 


CURB  DETAILS 


Point  ends  of  bridge  paving  notch     _  ,  ,        ,  „    .  , 

with  2  coats  of  %phoh '  before  &&e;ae^E%a^ 

■  ~r,„^„^^  rl„h       r,l„it„^fAfiQun  K*,,ci  oyrjzjcre  tzdges  To  Have  Glazed  Surface 


F/g  Th/ck  Layer  Z  Compor. 
Cold  Applied  E/asfomeric 


2~Sio~itd  Bent 
bars  @  inside 
Corner  only 


Joint  u/ictih  i/ories  due 
to  skeuj  and  type.  (See 
details  fh/S  sheet.) 


approach  slob  l8  plocedfAASHO  MH5)  Or  Fr o vide  Bond  Breat^r  (See  Special 
{(Typical  all  slabs)  ^  Provisions  $  Std.  Doug.  3S-/4  C  ) 

2*^' 'Thick  poluurethane  Seal  poured 
place. (See  Special  Provisions  £ 
^Std.  Dluj.  No.  39J4C_, ' 

Tooted  Edge  fa" Fad. 


?onent 
zric 

Polymer,  A/on -Sag  Type ,  Joint 
Sealant  Conforming  To  Reguire- 
ments  As  Shou/n  On  Sfd.  Duuq 
Mo.  SS-I4CB)  . 


All  Sides  (Typ. 
Recess  seal3/& 
(Typ) 

Exterior 

-face  of 
approach 
Slab 


Pecess  5eal 
J/a"(Tgp.) 

r  Layer  of  Exp.  Jt 
Filler  securety 
nailed  to  cone. 
Permissible 
Construction  Joint 


CURB  END  DETAILS 
AT  SKEWED  BRIDGE 

Scales  ^"=/-0" 


TYPE  2  JOINT 


TYPE  I  JOINT 


SECTION  C-C 

Scale-  I l'-0" 


c 


c 


c 


REVISED                             3-6-70                  3-9-  7/ 
EFFECTIVE                            4-  1  -70  4-15-71 

|  STANDARD    DRAWING  NO.    39-14  (B) 

STATE    HIGHWAY  COMMISSION 
HELENA, MONTANA 

STANDARD    CONCRETE  APPROACH 
SLAB   TO  STRUCTURES 

Approved  by: 

KTATE   HIGHWAY  ENGItCER 

For  De-tails  Of  Type  -I  Or  Type-Z 
Jomf  Through  Curb  5ecf/on,5ce 


Std.  Duvg.  No.  S3 -14  (A ) 


Type  I  joint  for  rigid  abut. 
Type  2  joint  for  moveable  abut 
(For  Type  Peguired  See  "General 
Lagoar' 'On Bridge  Plans  " 


Detail  "J" 
(See  Std  Dwcj.  Klo  39- 
18"  Wide  lotfer  of  30# 
{or paper  (Full  length  of 
paving  notch)(Lap  over 
9"  onfo  sub  grade)  - 

Bridge  abutment 

Tape  No.  Z  Filter  Moteria 
(See  Sid  Spec  MI00-/2]. 
(  Ploee  full  length  of  drain 


20 -O  Cone  Approach  Slab 


Varies  (See  joint  details  this 
sheet.) 


51- "9  <s>  o-7t  ctrs 
S2~*d  <®  1-0  ctrs. 
S3~*4@  l-G  ctrs. 
S4~#  4  @  I-  O  ctrs. 

Vet 


v  ■ 
ft' 


Guard  Angle  Required 
Type  Z  doinf  Onlg . 

G  "  f>  PerPo  rated  C.S.R  under  - 
drain( Galvanized)(Set  grade 

J  ~      ~l  -  ~  /_         I  .  „  /  />      H  I     h  I 


/o  drain.  Mm  slope-  0.01 

STANDARD  APPROACH  SLAB  -  TYPE  B 

( Tor  use  cuith  asphalt  pavement  onlg) 
Scale  ~  l-0~ 


J 


Fill  lop  I '2  with  £-/as(ic  ioint 
Seo/er  C4AS/-I0  Ml7d)} 


Layer  Exp.  joint 
filler  secure/u 
nailed  to  cone. 


Tooled  Edge  'Af' 'Pad 


/Po/yurefhane  Seal,5elf 
I  Le\se//ng  Type,  Poured  In 
I  Place. (SEE  Special  Prov- 
Aisions  4 'Sid.  Duig.No.  39-l4(C). 


.  _c  fipproacb 
Slab 


Bridge 
abutment^- 

TYPE 


Polgethglene  foam  Top 
to  nove  glazed surface _ 
and  (o  be  crocuned  or 


Approach 
Slob 


Polgstgren  e 


NOTES 

APPROACH  SLAB    Approach  slab  shall  be  constructed  in  accordance 
with  Section  41  of  the  Standard  Specification    The  slab  shall  be 
finished  as  specified  for  bridge  decks  in  Article  41 04(K) 2 83 
Concrete  shall  be  either  Class  "AD" or  Class  "AP" at  contractors  option. 
REINFORCING  STEEL    Reinforcing  steel  shall  be  in  accordance  with 
Section  47  of  the  Standard  Specifications  except  method  of  mea- 
surement and  payment  shall  be  as  set  forth  below. 
FOUNDATION:    The  foundation  for  the  approach  slab  and  sleeper 
slab  shall  consist  of  the  subgrade  and  base  constructed  and  com- 
pacted in  accordance  with  Standard  Plans  and  Specifications.  Exc- 
avation for  joint  support  slab  shall  be  held  to  a  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled  with 
the  same  material  that  was  taken  from  the  excavation    All  backfill 
shall  be  layer  placed  and  compacted  with  mechanical  tampers.  The 
cost  of  all  excavation  necessary  for  the  placement  of  approach  slab 
and  joint  support  slab  shall  be  included  in  the  unit  price  bid  for 
"Concrete  Approach  Slab"  as  set  forth  below. 
MEASUREMENT  8  PAYMENT    Approach  slabs  shall  be  mea- 
sured by  area  in  square  yards    The  width  and  length  for  measure- 
ment shall  be  from  out  to  out  of  completed  slab.    No  addihonal 
area  will  be  allowed  for  the  joint  support  slab  The  unit  price  bid  per 
square  yard  for  "Concrete  Approach  Slab"  shall  be  full  compensation 
for  furnishing  all  materials,  equipment,  tools  and  labor  necessary 
to  complete  the  work,  including  the  joint  support  slab  and  linseed  treatment. 
SEALS    For  type  and  method  of  application  of  polyurethane  seals 
see  Special  Provisions 

SEALANT    Polyurethane  sealants  shall  meet  Federal  Specification 
SS-S-OOI95a-(l)(CE)  or  SSS-S- 00200  C  Sealing  Compound:  Two- 
component  Elastomeric  Polymer  Type,  Cold-Applied,  Concrete 
Paving  Joints  and  shall  be  one  of  the  following  or  approved  equal: 


Bridge 
abutment 


(  For  rigid  abut)    5+d.  Dwg. No.  J3-I4(c) /(For moveable  obui) 
Scale  ~  /"=/-0"  Scale  -  /"=  l-o" 


1  PRC  3105 

Products  Research  and  Chemical  Corp. 
Burbank,  California 

2  U-Seal  3201 

Edoco  Technical  Products,  Inc 
Long  Beach,  California 


3.  Sikaflex  T-68 
Sika  Chemical  Corp 
Lynhurst,  New  Jersey 

4  Meta-Seal  220 
American  Metaseal  Co. 
Detroit,  Michigan 


r=T-o" 

Joint-  At  Curb  End  To  Be  The 
3ame  As  Thar  Betiujeen  Abut. 
And  Approach  S/ab . 


Asphalt 
Shoulder 


Cone, 
pa  vemen 
Aspholi 
Shoulder. 


G"r  Perforated  C  S  P. 
under drom.  Ex  lend  past 
wino  to  daylight. 


20-OS/ob  Mdo/n/ 


TYPE  A 


Approach  slob  width  -  Face  to 
face  of  bridge  curbs  +  2-o 


PROTECTEE  COATING  Approach  S/ab  And  Curb 
Shall  Be  Given  A  Proi-ective  Coaring  Of  Boiled 
Linseed  Oil .  See  Standard  Specifications . 

Exp.dt.  not  reguired  between 
asphalt  5houlder  ^  opprooch  slab  j>  . 

/<r  £nd  tr  full  wid In 
asphalt  shoulder' J        approach  slab 


Sub  base 

do  in  -i  Suppori  Slab 


AT  SQUARE  BRIDGE 


TYPE  8 


Curb  end  sguare  to  <ft  Rduog. 
( Tc/p.  both  sides  all  slobs) 


SECTION  B-B 


Note    Traffic   shall  not  be  permitted  on  new  approach 
slab  for  at  least  14  days  after  concrete  has  been  placed. 
Traffic  shall  not  be  allowed  to  drive  within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  m  p.  h  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 

Tronsverse   3/0 b  steely 


Asphalt  „ 
Shoulder® 


Concrete 
Pavement-^. 
Aspholi 
Shoulder- 


// 

fd\ 

L  / 

Ft? 

f-G  Min. 

LONGITUDINAL  CONSTRUCTION 


TYPE  A 


TYPE  B 


JOINT 


DETAIL 


AT   SKEWED  BRIDGES 


PLAN  VIEW  OF  APPROACH  SLABS 

AVo  Scale. 

Mote~  Slob£  corb  shot/  be  curved  or  (opered 
cuhen  necessary  to  match  roadway 


Sco/e  —  1%"  =  l-'O" 
(Use  onlu  when  shouun  on  the  plans  or 
approved  bg  the  engineer. ) 
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REVISED 

STANDARD  DWG.  NO.  39-14  (C) 

EFFECTIVE 

4-15-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

STANDARD  CONCRETE  APPROACH 

SLAB  TO  STRUCTURES  i 

approved: 

7  STATB  HiGHWAYENGINEER 

NOTE,  blocks  (Al  may  be  cut  from  POLYSTYRENE 
OR  BE  PREFORMED  POLYETHYLENE  FOAM  TO 
EITHER  OF  THE  SHAPES  SHOWN. 


GUARD  ANGLE 
IN  PL 


POURED  IN  PLACE  POLYURETHANE  SEAL 

GLAZED  SURFACE  IF  POLYETHYLENE 
FOAM  IS  USED.  


NOTE.  THE  AMBIENT  TEMPERATURE  DURING  THE  PLACING  OF  THE  SEAL 

SHALL  NOT  BE  GREATER  THAN  70°  F  AND  IF  PRACTICABLE  IT  SHALL 
BE  PLACED  AT  COOLER  TEMPERATURES,  PREFERABLY  BETWEEN 
40°  F  a  50°  F. 


*  2"  JOINT  OPENING  AT  60° F  ADJUST 
JOIN  T  FOR  I  EMPHriATUtic  AT  TitoE 
OF  PLACING  APPROACH  SLAB  CONC. 


OF  POLYSTYRENE  FOAM 
APPROACH  SLAB 


BRIDGE  ABUTMENT 


NOTE:  IF  THE  POLYSTYRENE  BLOCK 
(A)  IS  USED,  PROVIDE  A  BOND  BREAKER 
MATERIAL  BETWEEN  (A)  AND  THE  POURED 
SEALANT. 


NOTE  IF  THE  POURED  SEALANT  IS  TO 
BE  PLACED  AGAINST  A  METAL  SURFACE 
THE  PROPER  PRIMER  MUST  BE  APPLIED. 


SEAL  DETAIL 

scale:  3"=  i'-  o" 


NOTE:  IF  THE  CONTRACTOR  INTENDS  TO  USE  CONSTRUCTION  EQUIPMENT  ON  THE  BRIDGE  DECK 
PRIOR  TO  THE  PLACEMENT  OF  THE  APPROACH  SLAB,  OR  PRIOR  TO  THE  PLACEMENT  OF  THE 
JOINT  SEAL,  HE  SHALL  PREVENT  DAMAGE  TO  THE  EDGES  OF  THE  CONCRETE  BRIDGE  DECK  AND 
APPROACH  SLAB  BY  THESE  METHODS  OR  OTHER  METHODS  APPROVED  BY  THE  ENGINEER. 

2" PLANK  ACROSS  ROADWAY  WID 
GUARD  ANGLES  IN  PL.  -  ~\  ^SAND  OR  ROCK- FREE  FILL 

twmmmm* ,  ,/2..x  ,,/2«  W00DEN  STRIP 

SECURELY  NAILED  TO  2" 


GUARD  ANGLE  MAY  BE  FURNISHED  IN  TWO 
PIECES  WITH  END  ANCHOR  BARS  6"  MAX 
FROM  EACH  END. 


>/4v  2 


PLANK 


FILL 

GUARD  ANGLE  IN  PL. 

BRIDGE  ABUTMENT 


FOAM 


GUARD  ANGLE  IN  PL 

U^FILL 


L  2'/2"X2'/2"X  3/8 
FABRICATE  TO  CROWN 
OF  ROADWAY 

DRILL  3/l6"  0  HOLES  AT 
2'-0"CTR'S.  FOR  NAILING, 
TO  FORMS.  

2"X5/I6"X9'  'ANCHOR 
BARS  AT  2'-0" ALT.  CTRS. 
(REQ'D.  PER  END  BENT)  — 


EDGE  PROTECTION 

scale:  i"=i'-o" 


GUARD  ANGLE  DETAIL 
scale:  i'/2"=i'-o" 


MIXING    GREAT  CARE  SHOULD  BE  USED  IN  MIXING 

THE  SEALANT  IS  NORMALLY  A  TWO  COMPONENT  SYSTEM  WITH  SPECIFIC  MIXING 
INSTRUCTIONS  SUPPLIED  BY  THE  MANUFACTURER.  GENERALLY,  THE  MIX  RPM  MUST 
BE  REDUCED  TO  LOW  SPEED  TO  AVOID  EXCESSIVE  AIR  ENTRAPMENT.  APPLICATION 
MAY  BE  MADE  BY  GUN  OR  POURING. 

SOME  TYPES  OF  SEALANT  ARE  PROVIDED  IN  TWO  GRADES;  III  SELF  LEVELING 
AND  121  NON  SAG.  THERE  IS  GENERALLY  NO  DIFFERENCE  IN  COST  AND  DEPEND- 
ING UPON  THE  RECOMMENDATIONS  OF  THE  MANUFACTURER  ONE  GRADE  IS  USED 
IN  THE  HORIZONTAL  OR  SLAB  SECTION  OF  THE  JOINT  AND  ANOTHER  GRADE 
MAY  BE  REQUIRED  FOR  THE  VERTICAL  OR  CURB  SECTION  OF  THE  JOINT. 

JOINT  PREPARATION   THE  VERTICAL  FACES  OF  THE  HORIZONTAL  SHALL  BE 
CLEANED  BY  SANDBLASTING  UNTIL  FREE  OF  ALL  BONDED  JOINT  FORM  MATER- 
IAL, DUST,  DIRT,  CURING  COMPOUND,  LAITANCE  AND  OTHER  FOREIGN  MATTER. 
FOLLOWING  SANDBLASTING ,  REMOVE  ALL  LOOSE  MATERIAL  FROM  THE  JOINT 
WITH  OIL  FREE  COMPRESSED  AIR  AT  APPROXIMATELY  120  CFM  AND 
A  NOZZLE  PRESSURE  OF  APPROXIMATELY  90  PS  I . 

IF  THE  SEAL  IS  TO  BE  PLACED  AGAINST  METAL,  SUCH  AS  A  GUARD  ANGLE,  THE 
METAL  SURFACE  SHALL  BE  DRY,  CLEAN,  FREE  OF  CORROSION,  MILL  SCALE,  OIL, 
TAR,  PAINT  OR  OTHER  CONTAMINATION.  THE  BOND  SURFACE  SHOULD  BE  SAND- 
BLASTED TO  WHITE  METAL  .  THE  JOINT  SHOULD  AGAIN  BE  BLOWN  OUT  BY  MEANS 
OF  DRY,  OIL  FREE  COMPRESSED  AIR  AFTER  THE  COMPLETION  OF  ALL  CLEANING 
OPERATIONS,  PLACEMENT  OF  POLYSTYRENE  FILLERS  AND  BLOCK  A  AND  JUST 
PRIOR  TO  PRIMING  (WHEN  REQUIRED  I. 

PRIMING  MOST  SEALANTS  REQUIRE  A  PRIMER.  AFTER  CLEANING  OPERATIONS 
HAVE  BEEN  COMPLETED  AND  THE  BACKUP  MATERIAL  IS  IN  PLACE  THE  PRIMER 
IS  APPLIED.  PRIMERS  ARE  SUPPLIED  FOR  VARIOUS  CONDITIONS .  THEY  ARE 
AVAILABLE  FOR  APPLICATION  TO  CONCRETE  OR  METAL  SURFACES  AND  FOR 
TEMPERATURES  OF  15°  TO  &0°,  AND  FOR  TEMPERATURES  ABOVE  SO'.  IT  IS  OF 
MOST  IMPORTANCE  THAT  THE  PROPER  PRIMER  IS  USED  AND  THAT  ITS  APPLICA- 
TION IS  TO  THE  VERTICAL  SURFACES  ONLY.  PRIMING  OF  THE  BACKUP  MATERIAL 
OR  THE  TOP  SURFACES  OF  BLOCK  A  SHOULD  BE  AVOIDED  AS  MUCH  AS  POSSIBLE. 

A  CAREFUL  INSPECTION  SHOULD  BE  MADE  AFTER  PRIMER  APPLICATION  TO  IN- 
SURE COMPLETE  COVERAGE  OF  THE  SIDE  FACES.  IF  "MISSED  SPOTS"  OCCUR, 
RE-PRIME. 

THE  SEALANT  SHOULD  NOT  BE  PLACED  UNTIL  THE  PRIMER  IS  COMPLETELY  DRY. 
IF  CONDITIONS  PREVENT  PLACEMENT  OF  SEALANT  FOR  MORE  THAN  SIX  HOURS 
AFTER  PRIMING  THE  SURFACE  SHOULD  BE  REPRIMED. 

A  BOND  BREAKER  MATERIAL  MAY  BE  REQUIRED  BETWEEN  BLOCK  A  AND  THE 
SEALANT  AS  NOTED  ON  THE  ATTACHED  SKETCH. 


SEALING  THE  MOST  IMPORTANT  REQUIREMENT  OF  PLACING  THE  SEALANT  IS  TO  _ 
INSURE  THAT  THE  MAXIMUM  THICKNESS  ABOVE  BLOCK  A  DOES  NOT  EXCEED  W 
AT  THE  CENTER  OF  THE  JOINT.  BE  ESPECIALLY  CERTAIN  TO  MAINTAIN  THE  5/8 
MEAN  DIMENSION  AS  SHOWN  ON  THE  ATTACHED  DETAIL. 

SINCE  THE  VARIOUS  ACCEPTABLE  PRODUCTS  USED  AS  SEAL  MATERIAL  VARY  SOME- 
WHAT WITH  RESPECT  TO  APPLICATION  TEMPERATURES,  CURE  REQUIREMENTS,  METHOD 
OF  APPLICATION,  ETC.,  ONLY  THE  VERY  IMPORTANT  KNOWN  PROBLEM  AREAS  ARE 
MENTIONED  HERE. 
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3-6-70 

3-9-7/ 

STANDARD  DRAWING  NO  39-l5(A) 

EFFECTIVE 

4-  1-70 

4-15-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


STANDARD  CONCRETE    APPROACH  SLABS 
TO    STRUCTURES   WITH  U-TYPE  ABUTMENTS 


Approved  by 

'  STATE    HIGHWAY  ENGINEER 


this  sheet 


GUARD  ANGLE  IN  PL 


See  "Tupe  I  Join/"  cie/at/ 
/his  shee/.  


'"Wide  /auer  of  30* for- 


paper- f  Full  /enqlh  of pQYinq  / 
no/ch) (Lap  over  9"  on/o 
Subqrade) 


See  "Dei a//  J  "- 


Bridge  obulmen/ 


<£.  £xp.join/- 
€0-O  Cone.  Approach  Slob 


V4'  f5ee"Tupe  i  do/nt'deta// 


I" 


Si~*4@  1-0  chs.  2"c/._t 
Rough  finish  fop  ofy  ^  1-5  \ 
sleeper"  slob. 


Cone.  Povemeni 


5-0 


5-0 


Poured  joint  filler  ( See  "Tape 
3  Joint*) 

Steel  Trouue/  Finish  Top  Ot  Joint  Support 


'/-launch  as 
req.  uired- 

AJo/e  ~  Place  a/1  I  ponsverse  slob  si  eel 
parallel  to  foce  of  abut me n/  boektua//. 
Ploee  a/i  ionai/udt'nol  slob  s/eel  poro//e/ 
lo  £  i?du,u. 

ffi^%T-£^?jH?JZn+  STANDARD  APPROACH  SLAB    TYPE  C  g»£ 

Jea/er  ^/>a/f  Be  ZSO'P/us  Or  ( por  use  ^ph  concref  e  pav em enf  on/a) 
Minus  /O  Maximum .  _       /  /,      ,  /  ,  «  ' 

o  •/ .    ,i  ,  Sco/e      /z  =/-6 

%'f        ^-HII  lop  i/g  with  [last  ic  joml 


NOTE  -r  Finish  Join/  Support-  S/ob 
To  Match  Croujn  Or  Super  Of  Pdou  y . 


„    sea/er  (AAShlt)  MJ73) 

3/4  I  auer  Exp-  J  I 
Filler  securely 
nailed  to  cone. 


Do  o  red  join  I  filler 
PA  AS  NO  MI73) 


GUARD  ANGLE 

nil  IH  PL 

Po/qst rene 


^7> 

<-  Approach  slab 


Approach  slob 


Hounch  os  reo  aired 


TYPE  I  JOINT 

(For  rigid  obuf) 
Scales  /"=  I'-O  " 


Br  id  a  e  abutment 


borsfFu/lui-dlh) 
U-Bors  <®  G  "clrs. 


Scales  /"=/'-&  " 


TYPE  3  JOINT 


6*12 


(For  Use  Over  Joinj-  Support  S/ab  Only J 
Scale  —  /"=/-6" 


1-G 


C2  Ihru  C3^*3  Hoops  spa,  as  shomn 


Ch*4(Ttfp.), 


J-lk 


I9-G> 


SI- 


-*3  rloopsCTcfp)  '' 

VIEW  A-A     SECTION  B-B 


NOTE :  Approach  S/ab  And  Curb 
Sha//  ffe  Given  A  Protective 
Coating  Of  Boi/ed  Linseed  Oil. 
See  Sfd.  Jpec/f i  cations . 


Uo(e~  Slab  and  curb  shall  be  Curved 
or  lopered  when  necessary  to 
mo/ah  roodwaq. 


Chamfer  Exposed  Corners  Of 
Precast  Curb  And  Abu/menh 
Curb  J/4". 


£  of  curb 


PRECAST  CURB  DETAILS 


ycaie  ~' 


/  */q " Z  Componen  t  Cold  ^ 
App/iecY  E/&sfon~)er/c 
Po/Ljmer,  Pon  Sag  Type, 
do/nf  Sea /ant  Conform  - 
inq  To  Requirements  As 
Sboujn  On  Sfd.Duig.  39-/4(8) 

%"  Layer  of  Ex^>.  J(. 


Filler   secure  Id 
no! fed  to  concrere 

Exterior  Pace  of 
approach  slab 


LA 


Precast  2" ' 4>  holes  in  curb.  Use  %  fx 
24" Jong  smooth  bars  fo  anchor  curb 
After  anchor tnq  Curb  in  place ,  qrou/ 
holes  Hush  lo  lop  of  curb. 


Too/ed  Edae  Both 
7  Sides  '/J'Pod. (T<j p.)3/4' 

Pec  ess  Sea  / 
?  */a"CTue.) 

y  fpZBors 


Curb  length  varies  (See 


bridqe  plans.)  ^ 


Permissible 
Const.  Ut- 


SS  Bars 


d-Q. 


SECTION 


D-D 


VIEW  C-C 


fK?  U-Bor 

S9~-#9  S/r  bars 

■2" 


Pote-.  For bochfi// 
details  see  Sid. 


Scote  T>y-z=lLa" 


0Curb  leno/h  varies 
(See  bridge  plans) 

< 

■a  '  •  ■ 

.  #3  U-8ars  spj  4>  1-0  c/rd 

Approach  slab •mi. 

(Tppel  Join/  between  end  of  abu/.  curb  e     Seated  /4-/-0     Du>a.  jdo.  90-18 


nning  of  cast  in  p/oce  curb) 
Sco/e  —  /"=  i'O" 


ELEVATION  VIEW 

Sco/e*-  '/z  ''llO~ 

CAST  IN  PLACE  CURB  DETAILS 
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HELENA,  MONTANA 


STANDARD  CONCRETE  APPROACH  SLABS 
TO   STRUCTURES   WITH  U-TYPE  ABUTMENTS 


Approved  by 

,  STATE    HIGHWAY  ENGINEER 


See  "Tupe  I  Joint  " de  tod 
Own   /do  39-lb(A)^  6UARD 

ANGLE 

\IN  PL. 


18"  Wide  layer  of  30 
lor  pa  per-  ( Full  length  of  i: .  \,J 
p  oving  no  fch.)( Lop  o ver  ['■■' 
9"  onto  sub  or  Ode )  ~- ^  . 

Bridge  abutment 


20- O  Cone.  Approach  ^ 
W  (See  "Tupe  I  Join!  " 


Slob 


(See  "Tupe  I  Join!  "  del  oil 
Dwq   Uo.  39 -15(A) 

-S1~*9  <PO-7'i  c/rs. 
■S2~*dP  1-0  clrs 
-S3~*4@  l-G  otrs 
-S4~* 4€>  l-O  clrs. 

,  Guard  Ancyle.  — ■ 
5ee  DeJ-aif 5td. 


No.39-/4fc). 


See  "Oetoil  J" 
OujQ  Klo  39-15  (A) 


V-o 


Hounch  os  required 


STANDARD  APPROACH  SLAB  -  TYPE  D 
(  For1  use  ouith  aspholi  pavement  only) 
Scales  V-  lL°' 

Transverse  s/ob  si  eel- 


/  -  G  Mm- 


LONGITUDINAL  CONSTRUCTION 
JOINT  DETAIL 

Scale  -  /■#"=  l'-0" 
(Use  only  lp hen   shocun  on  Ihe  plans  or 
approved  hu  Ihe   engineer ) 


20-0  Approach  slab 


APPROACH  SLAB    Approach  slab  shall  be  constructed  in  accordance 
with  Section  41  of  the  Standard  Specifications    The  stab  shall  be 
finished  as  specified  for  bridge  decks  in  Article   4I04(K)2  8  3 
of  the  Standard  Specifications.    Concrete  shall  be  either  Class 
AD  or  Class  AP  at  contractor's  option. 

REINFORCING  STEEL    Reinforcing  steel  shall  be  in  accordance 
with  Section  47  of  the  Standard  Specifications  except  method 
of  measurement  and  payment  shall  be  as  set  forth  below 
FOUNDATION^    The  foundation  for  the  approach  slab  and  sleeper 
slab  shall  consist  of  the  subgrade  and  base  constructed  and 
compacted  in  accordance  with  the  Standard  Specifications  Exc- 
avation for  joint  support  slab  shall  be  held  to  a  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled 
with  the  same  material  thai  was  taken  from  the  excavation  All 
backfill  shall  be  layer  placed  and  compacted  with  mechanical 
tampers     The  cost  of  all  excavation  necessary  for  the  placement 
of  approach  slab  and  joint  support  slab  shall  be  included  in  the  unit 
price  bid  for  "Concrete  Approach  Slab"  as  set  forth  below. 
MEASUREMENT  3  PAYMENT    Approach  slabs  shall  be  measured 
by  area  in  square  yards   The  width  and  length  for  measurement 
shall  be  from  out  to  out  of  completed  slob.   No  additional  area 
will  be  allowed  for  the  joint  support  slab.  The  unit  price  bid  per  square 
yard  for   "Concrete  Approach  Slab"  shall  be  full  compensation  for 
furnishing  all  materials,  equipment,  tools  and  labor  necessary  to  com- 
plete the  work, including  the  joint  support  slab  and  linseed  treatment. 
PROTECTIVE  COATING  Approach  slab  and  curb  shall  be  given  a 
protective  coating  of  boiled  linseed  oil.  See  Standard  Specifica- 
tions. 

Note   Traffic  shall  not  be  permitted  on  new  approach 
slab  for  at  least   14  days  after  concrete  has  been  placed. 
Traffic  shall  not  be  allowed  to  drive  within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  mph  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 
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t  Brq 


■  EdCje  of  exp  ji.  filler 


Tcjpe  I '  JdintJi  J 


I  9" Paving  no  (oh 
%  Type /Joint 


Vones  (15-0  Mox.  Wing  wall) 
(See  Bridge  Plans) 


20  -  0    approach  slob 


Aspholi 
shoulder 


Oa7 


Tgpe  I  Jom  I 


-r 

9" Paving  notch 
{  Type  I  Joint 


Varies 


Cone,  pavement 


Vories  (/5-0  Mox.  Winowai/)\ 
(See  bridge  Plans)  Varies 


SQUARE  BRIDGE 


SKEWED  BRIDGE 


Asphalt  shoulder 


APPROACH  SLAB  WITH  CAST  IN  PLACE  CURB 

Scale 


£  Brq  - 


I 


-£dqe  of  exp.  j  I.  filler 
2Q-0  Approach  slab 


Tupe  I  Joint — 


t 


I  o  9" Paying  no/eh 
I 

i  ,  ., 

|  5/d  Tupe  I  Joint '^-7 


15-0  MAXIMUM  WINGWALLS) 


7-G  Lonq  pre-cast  cur b-  (See 
detail  this  sheet) 

^C-Aspha/I 
Sho  ulder 


20-Q  Min.  Wing  uiall( Varies,  see  bridge  plans)  | 


— Concrete 
pavement 

hlole        Slobs  shoiun  ore  Tupe 
C  for  cone  pave menl .  Sleeper 
slab  uiilh  exp.jl.  not  required  for 
Tgpe  D  s/oh  ond  aspha/t  payemenf. 
—  A  sphalf 
S houlder 


APPROACH    SLAB  WITH  PRECAST  CURBS  (20-0  MINIMUM  WINGWALLS) 


<3ea/e~  Via"=  f'-d" 
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REVISED 
EFFECTIVE 

1-  1  -71 

STANDARD  DRAWING  NO.  50  -  20- A 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE   SLOPE  PROTECTION 

(SEE  50-20  BSC) 

APPROVED  ^ 
^TATE   HIGHWAY  ENGINEER 

Dimension  varies  with   the  block  used  but  shall  not  exceed  12'. 


DIAGRAM  "A" 


SKEWED  BRIDGE 

NOTE  : 

Odd  sections  may  be  precast  or  cast  in  place  at  the  contractors  option. 
Drawings   not   to  scale 
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STANDARD  DRAWING  NO.  50-20-B 

EFFECTIVE 

1-1-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTECTION 

(SEE  50-20  A  8  C) 

APPROVED 

^TATE  HIGHWAY  ENGINEER 
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N 


all  chamfer  '/2"x  \  W 


RECTANGULAR  JOINT 


LAP  JOINT 


(see  section  C-C) 


72" 


/4"  radius 


r 


i 


J 


1 


varies 


SECTION  P-P 


depression  optional 


V-  JOINT 


all  chamfer  '/2"x  \ty 


point  up  joint 


j^grout 

depression  optional  - 

SECTION  N-N 


Typical  placement    of  the  rectangular  8  V- joint 


NOTES 

Size  of  Precast  Blocks    The  contract   may  choose  the  type  and  size  of  blocks  may  be  Il"x22",  22"x44" 
or  44"x  66"    Rectangular  or  V-joint  blocks  may  be  8"x  16",  I6"x  32",  32"x  48" 

Placement  of  Slope  Protection:  The  concrete  slope  protection  shall  be  placed  after  the  structure  has 
been   finished   and    backfill    around   the  structure  is  in  place 

Embankment   Preparation :    The  embankment    slope    shall   be  cleared   of  all   brush,  debris,  and  rubble. 
When   a    cushion   is  used  the  embankment    slope    shall   be    leveled    to   a   reasonably    uniform  slope 
Where  no  cushion  is  used,  level  to  the  slope   indicated   on  the  bridge  plans.    All   loose  material  shall 
be  compacted   to  the   satisfaction  of  the  engineer.    A  minimum  of  four  inch   sand -gravel   cushion  and 
leveling  course   shall  be  placed   on  the  prepared   embankment    slope.    Adjacent  slope   area  shall  be 
left  in  a  smooth,  uniform  condition 

Interrupted   Block  Pattern;     The  area   around   bents  or  where  the   regular   block  pattern  is  interrupted 
shall  be   constructed   with  cast-in-place  concrete    and    shall  be  marked  into   sections  with  an  approved 
grover  to  match   the   pattern  of   the  surrounding  blocks    An  approved  one -half  inch  expansion  joint 
filler   material    shall  be  used  where  the  blocks  or  cast-in-place    concrete   abutts    against   any  part  of 
the  structure 
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STANDARD  DRAWING  NO.  50-20-C 


STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 


CONCRETE  SLOPE  PROTECTION 

(SEE  50-20  A 8k  B) 


APPROVED 


STATE  HIGHWAY  ENGINEER 


r 


t  end  bent 


outer  limits  of  q 
superstructure-? 


cost  in  place  — 
berm  width 


dimension  not  to  exceed 
'/2  width  of  block 


carry  protection  out  3'  from 
outer  limits  of  superstructure 
(both  sides) 


STRAIGHT  BRIDGE 


°^  cutoff  wall 


f 3"  Re-bar  overlap 
(typical ) 


-header  wal 


precast  blocks 


-  -. 


grove 


IE 


sand -gravel  cushion 


2  No  4  bars 


Dimension   not  to.  exceed  length  of  block. 

If  dimension  exceeds  32"  the  contractor  may 

precast  an  add  block  or  continue  to  use  cast 
e  concrete. 


SECTION  B-B 


■ — ■ 


SECTION  D-D 


lapped  portion  faces  up  the  slope 


slope  as  shown  on  plans 


2  No. 4  bars 


•  * 

To 

'  k 

"io 

V 

10 

—L 

6" 

1 

sand  -  gravel  cushion 


SECTION  C-C 


Estimated  elev  at  the  toe 
of  slope  to  be  shown  on 
plans  S  verified  by  the 
engineer. 


SECTION  A-A 

NOTES 

Precast  Blocks  Rectangular  blocks  shall  be  placed  with  the  longest  dimension  running  up  the  slope  blocks 
at  any  site  shall  be  the  same  size  and  type. 

All  blocks  shall  be  sound  and  free  from  cracks  or  other  defects  that  would  interfere  with  the  proper 
placing  of  unit,  or  impair  the  strength  or  permanence  of  the  construction.    Any  blocks  broken  or  damaged  so 
that  the  function  of  the  block  is  impaired  before  the  final  inspection  of  finished  project  shall  be  replaced  by 
the  contractor  at  his  expense 

General    Concrete   headers   and    cutoff  walls  shall  be  included  in  the  slope  paving   area  and  paid  for  in 
square  yards  of  slope  paving.    Concrete  used  shall  be  class  "DD"  (the  concrete  slope  protection  will  cover 
the  area  shown  on  the  plans.)  concrete  -  class  "DD"  or  equal 
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REVISED 

STANDARD  DRAWING  NO.  50-21-A 

ELECTIVE 

1-1-71 

STATE   HIGHWAY  COMMISSION 
HELENA, MONTANA 

CONCRETE   SLOPE  PROTECTION 
ALTERNATE  TJ  (see  50-21  b) 

approved 

s/ate  Highway  engineer 

A  A 
I 


berm  width 


L 


vanes 


max.  6' 


-9_  Structure 


Header  Wall 


Ba 


outer  limits  superstructure 


STRAIGHT  STRUCTURE 


wire  fabric 
6"x6"x  4  gage- 


~<S> 


?///*///?///?/,/ 


•  [  \.L     sand  gravel  cushion 

~as  required  2-*4  bars 


4"J  17 

SECTION  A-A 


slope  toward  slope 
protection  6"  in  12" 


.  6'   slope  as  shown 
on  plans 


varies  but  shall  not 
feet. 


SECTION  B-B 
header  wall 


Joints  may  be  sawed,  made  with  the 
appropriate  grooving  tools,  or 
removable  inserts  of  an  approved 
type 

-  reinforcing  steel 


VERTICAL  S  HORIZONTAL 
CONSTRUCTION  JOINT 

Use  as  need  in  placing  slab.  When 
required  will  be  used  in  lieu  of  a  dimension 
joint  at  the  same  spacing  as  a  dimension 
joint. 


reinforcing  steel 


VERTICAL  8  HORIZONTAL 
DIMENSION  JOINT 

To  be  placed  at  6'  vertical  spacing   or  as  noted 
To  be  placed  at  8'  horizontal   spacing  or  as  noted. 
Joints  may  be  sawed,  made  with  grooving  tools, or 
removable  inserts  of  an  approved  type 


CAST  IN  PLACE  CONCRETE 

Locate  joints  as  indicated  on  the  plans.  If  construction 
is  stopped  for  over  two  hours  a  construction  joint  shall  be 
made.  Payment  shall  be  the  same  as  for  concrete  blocks. 
Class  "DO"  concrete  shall  be  used  for  all  cast-in-place  concrete. 

An  approved    one  half  inch  expansion  joint  filler  shall 
be  used  wherever   the  cast  in  place  concrete   abuts  against 
any  part  of  the  bridge  structure  concrete  -  class  "DD"  or 
equal. 


NOTE : 

For  additional  notes  see  Standard  Drawing  No-  50-02 


REINIFORCING  STEEL 

(may  use  either  alternate  listed  below) 
I     3  bars  at  0'lO"centers  (  horiz  8  vert,  spacing) 

min.  cover  of  I  inch. 
2.   Welded  wire  fabric  6"x  6"x  4  gage 

Six  inch  lap  required  at  construction  joints  for  reinforcing 
steel . 
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7-  9-6B 
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Helena ,  Montono 


STANDARD  DRAWING  NO. 


88  "08 


-12,  R4-I3, 


-9 


iState  H;gn*oy  Engineer 


DO  NOT 


OH  EH  s©ui 

LINE  IS 


R4-12 
24  X  30 
MARGIN  =  %'! 
BORDER  =  %" 
CORNER  RADIUS  =  l'/2" 


2  SERIES  W 


3'/2" 

4"  SERIES  'C' 

2  Ifc" 

4"  SERIES  'C' 
2  V 

2"  SERIES  'D' 
2" 

2"  SERIES  '0' 
2" 


RED 


ST 


3  '/a'1 

4"  SERIES  'D' 
2 

4KSER!ES  *C 

2Va" 

4W  SERIES  'D' 
2" 

4"  SERIES  "D1 

3VSB 


24  X  30 

MARGIN  -  %" 
BORDER  =  5/8" 
CORNER  RADIUS  =  I  '/»" 


LITTE 
HIGH 
PROHI 

RING 
WAY 
BITED 

Fil 

—  —  9 

2  SERIES  B 


3'/," 


SERIES  '8' 


SERIES  'B' 


SERIES  '8' 


2 

2  V 


SERIES  8 


2tf 


100  REWARD 

for  information 
leading  to  the 
arrest  and z 
conviction  of:: 
persons  littering 
highway  property 


24  X  30 
MARGIN  *3/8" 
BORDER  -  %" 
CORNER  RADIUS  =  l'/2" 


-9 

24  X  24 
MARGIN  *%" 
BORDER  =  %" 
CORNER  RADIUS  =  l!g 


BLACK  ON  REFLECTOR/ZED  YELLOW 


r 
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X  — |        STANDARD  DRAWING  NO.    g6~  56 


j State  Highway  Commission 
Helena,  Montana 


TYPICAL  APPROACH   ROAD  S16N3N6 


J  7' Min.  , 

I- — J 


Design  "D" 
Delineators 


Place    Stop  Sign  at 
inning    of    curb  rodius 
or    shoulder    radius  or  4' 
min.    in    advance  of  marked 
or    unmarked  crosswalk. 


Route 
Worker 


Marked 

crosswalk 

Curb 


Edge  of  Shoulder 

Unmarked 

crosswalk 


Marker 


5'  Min.  - 
,22'Min. 


LA-IS  LA-2  Shall  be 
mounted  on  galvanized 
steel  If  posts,  2  Lbs/Ft. 


20  'Min. 
50*  Max. 


R/  W  Fence 


LA- i  a  LA-2 
24"  X  12" 


LC  AVI  HO  ] 
CONTROLLED   ACC SSfi  y 
MtlMWAT  I 


Edge  of  Traffic  Lane 


J 


Controlled     Access  Highway 


5-0" 


HIGHWAY 


Shoulder 


iH' 


Design  "0"/ 
Delineators 

-*  '  \ 


71 


I—  V  Min. 

Shoulder  edge 

CONTROLLED  ACCESS 


Rhl 


20' Min 
50' Max. 


-5' 


R/W  Fence 


LA- 


Drawn  6-1-65 

Revised 
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9-_|-70_ 

STANDARD  DRAWING  NO.  88-57 

Effective 

1-1-61 

1-1-71 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  SIGN  ERECTION  L£^^^^/^V; 

¥ State  ffiofivfov  Lnqinee? 

FOR     REGULATORY  a   WARNING  SIGNS 


FOR    ALL    STOP  SIGNS 


NOTE  -r   MOUNTING  HEIGHTS 

Rural  5.  0  '  Min. 

Urban  7.0'  Min. 

Roads  with  Four  or 


Not  less 
t  hon 

2'-0" 


Face  of 
Guard  Rail 


FOR  GUARD  RAIL  SECTION 


NOTE: 

SIGNS  LESS   THAN   10  SO.  FT.    SHALL  BE 
MOUNTED  10'  FROM    SHOULDER  EDGE. 

SIGNS  GREATER  THAN  10  SQ.FT.  SHALL  BE 
MOUNTED   20'  FROM  SHOULDER  EDGE. 


Drown  /.£~A4t~<&/ 

a-/a<i3 

STANDARD    DRAWING  NO.  88~9S 

Stofe  Highwoy  Commission 
Helena,  Montana 

DELINEATORS     TYPE  I 

Approved 

12  Holes,  1/4"  (J), 
Punched  on  l" 
Centers  prior  to 
Galvanizing. 

Steel  \T  Section 
Post,  6'  in  Length 
Min.  1.0  Lbs.  per  Ft. 
(Type  i  Standard  Specs.) 


Strap  from  rotating 

r"X.063"X5V4" 
Aluminum  Strap 

^Aluminum 
\Pull-  Through  Rivet 


TOP  VIEW 


DESIGN  "A" 
(CRYSTAL) 

Typical  Use: 

interstate  -  Continuous  along 
roadway. 

Primary  S  Secondary  -  Where  warranted. 


Aluminum 
Pull -Through  Rivef 


DESIGN  "B" 
(AMBER) 

Typical  Use: 

All  romps  and  speed 
change  lanes. 

Special  Use.' 

Construction  zones  or 
temporary  connections, 
only  as  warranted  by 
on  engineering  study. 


3/4 


(See  Note  10) 
Steel  "V  Post 
Shop  Bend  160° 
Field  Bend  90°  Tangent 
to  Curve. 
Aluminum  Pull~Through  Rivet 


Crystal  Reflector 


DESIGN  "C" 


ounf  3 
Crystal 
Reflector  on 
Aluminum  Strap 


See  Note  SO 


-0.063  Sheet  A!um. 


0.10  Alum.  Plate 
TOP  VIEW 


-LjX-O.IO"  Alum.  Plate 


(CRYSTAL,  BS "DIRECTIONAL) 
(ADJUSTABLE) 

Typical  Use: 

On  curves  shorper  than 
7° 30*  where  necessary 
to  aim  delineator  lens 
for  full  reflectivity. 


5/32'  Aluminum  Bolt 

(See  Note  10) 


T 

DESIGN  D 
(AMBER,  BI-DIRECTIONAL) 
Typical  Use: 

Ramp  terminus  with  crossroad. 
Rood  approaches  to  major  highwoy. 

notes:  '  i 


DESIGN  "E" 

(AMBER) 

Typical  Use: 

Mounted  in  gore  of  exit 
ramps.  At  curbed  nose  of 
median  or  other  channelization. 


5/32'  Aluminum  Bolt 

(See  Note  10) 
DESIGN  "F" 
(CRYSTAL,  BI-DIRECTIONAL) 

Tangent  run -off  in 
conjunction  with  Design 
"C".  (See  Sfd.Dwg.8@-92 
ond  7°  6n<9  tiMl&t. 


1  Post  type  shall  be  as  shown  in  DESIGN  'X'  for  oil  designs. 
£.  Reflectors  shall  be  center  mount. 

3.  Post  with  delineators  shall  be  placed  facing  oncoming  traffic, 
,g'~0"  clear  from  edge  of  shoulder  or  the  face  of  curb,  or 
as  shown  on  plans. 

4.  Posts  shaS'3  t>®  driven,  using  an  approved  nnefaS  driving  cap, 
prior  to  installation  of  the  delineators. 

5.  All  sheefl  aluminum  shall  conform  to  Standard 
Specifications. 

For  spacing  of  delineators  ,  see  Horizontal  Spacing  Chart, 
Standard  Drawing  No.  88-92 
Z.  On  tangents,  unless  otherwise  specified  in  the  plans,  the 
nominal  spacing  of  delineators  shall  be  264'. 


8,  Posts  shall  be  installed  behind  guard  roil  posts  where 

there  is  guard  roil  installed  along  the  highway. 
9^  Where,  under  normal  spacing,  a  delineator  post  falls 
within  0  crossrood,  that  post  may  be  moved  in 
either  direction  a  distance  not  to  exceed  one  quarter 
of  the  normal  spacing. 
80.    5/32"  Aluminum  Bolts  of  suitable  length.  Jam  threads 
after  turning  nut  tight  " to  prevent  removal.  Rivef 
delineators  to  plate  prior  to  mounting. 


DELINEATOR  LEGEND 

—1 

DESIGN  A 

« — P 

DESIGN  D 

— e 

DESIGN  B 

—III 

DESIGN  E 

DESIGN  C 

1 — I 

DESIGN  F 

Drawn 

//-/-£$ 
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STANDARD  DRAWING  NO.  88-92v 
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State  Highway  Commission 
Helena,  Montana 

DELINEATOR    SPACING  FOR 
HORIZONTAL   HIGHWAY  CURVES 

Approved 

sBtOte    fitohwov  Engineer 

Ploce  Design  "C"  Delineators 

on   curves    sharper   than  7*  30 ! 

Position     delineator  faces 

perpendicular  to  tangent  to 

center  line  of  curve  as  shown. 

Spacing  shall  be  as  called 

for  in  Table  below. 


DESIGN    "C"  DELINEATOR  PLACEMENT 


[HORlZONTAL=CURV£j=SPACJNGii  TABLED 


DEGREE 

SPACING  "A"  " 

"SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B  ] 

E 

0°  TO  30' 

200' 

264' 

264* 

30'+T0  1° 

175' 

2S41 

as4- 

;  2  6  4*  ;  ; 

l°+TO  2° 

1  25' 

225' 

2°+  TO  3° 

95' 

170' 

264* 

3°+  TO  4° 

80' 

145* 

240' 

•,2.64*- 

4°+ TO  6° 

1 25' 

210' 

■zm* 

264*-':- 

6°+  TO  8° 

55( 

100' 

165' 

8°+ TO  12° 

45' 

80' 

135' 

■  zm* 

S2e+T0  20° 

35' 

65' 

\V5 

210s 

'  264',;: 

20°  PLUS 

25' 

75' 

150' 

FIELD  METHOD  FOR  DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES 


Distance  in  inches  equals 
degree  of  curvature. 


NOTES'. 

I  If  distance  _F  is  20  feet  or  more,  add  one  regular  "A" 
space  as  called  for  in  the  above  table. 

2.  See  Standard  Drawing  No.  88~9I  for  Delineator 
Design  Details. 

3.  Post  with  delineators  shall  be  placed  on  the  right 
hand  side  facing  oncoming  traffic,  2'~0"  clear  from 
edge  of  shoulder  or  the  face  of  curb,  or  as  shown 
on  the  plans. 

4^  Type  I  Delineator  button  shall  be  a  nominal 
3j'  diameter  reflector  as  specified  by  Standard 
Specifications. 

5.  Delineator  spacing  on  Tangent,  shall  be  264',  unless 
otherwise  noted  on  project  plans. 

6.  Interstate  highways  shall  be  continuously  delineated. 


7.  Interstate  highways  with  split  alignments  shall  be 
delineated  on  the  inside  shoulder  at  double  the 
normal  spacing. 

8.  Posts  shall  be  installed  behind  guard  rail  posts  where 
there  is  guard  rail  installed  along  the  highway. 

9.  Where,  under  normal  spacing,  a  delineator  post  falls 
within  a  crossroad,  that  post  may  be  moved  in  either 
direction  a  distance  not  to  exceed  one  quarter  of  the 
normal  spacing. 

!0.  Primary  &  secondary  highways  may  be  continuously 

delineated  in  areas  where    ground   blizzards  are 
preva  lent  or  in  areas   of  hazardous 

alignment-,  otherwise,  curves    of  4°  ond  sharper 
shall  be  delineated   on  the  outside   of  the 
curve.  Where     vertical    alignment    is  rolling, 
horizontal    curves   less    than  4°  may 
require  delineation. 
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STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 

METAL  MEDIAN  RAIL 

APPROVED 

 .„.'(„    /,/■  ../„•//,,,,,,  

STATE  HIGHWAY  ENGINEER 

,<L   POST  BOLT  HOLE 


TYPICAL   RAIL  SPLICE 
(SEE  DETAIL  THIS  SHEET) 


1  POST  BOLT  HOLE 


12  GA.  METAL 


6'- 3" 


mm/, 


,9.   POST  BOLT  -y 
HOLE 

pL  RAIL  g 
I- 

u. 
o 


6'-3' 


VARIES 


VARIES 


3-6"  (MIN  ) 


,SEE  DETAIL 
?FOR  RAIL 
SECTION 
(THIS  SHEET) 


8"X8"W00D  BLOCK^"i-^POST(SEE  DETAILS 
(SEE  DETAIL  THIS  /  THIS  SHEET) 


MEDIAN 
SECTION  A-A 


/8"  0  HOLE 

PLATE  WASHER 
(SEE  DETAIL 
THIS  SHEET). 


^8  X  2  -  2  POST 
BOLT  WITH  HEX 
NUT 


PLATE  WASHER 
(SEE  DETAIL 
THIS  SHEET) 


METAL    BEAM    MEDIAN  RAIL 

,4-4  BARS  X  5-0"  WRAPPED 
<\J|  ite"  n5"ii  l'/2"i^  WITH*  8  WIRE  AT  10  PITCH 


10"  i  MIN.  DIA. 


5/8"  0  X  2'- 2"  POST 
BOLT  WITH  HEX  NUT 


PLATE  WASHER 
(SEE  DETAIL  THIS  SHEET) 


5/8"0  X  2'-  2" 
POST  BOLT  WITH 
HEX  NUT 

7/8"  0  HOLE' 


DAPPED  POST  (  PERMISSIBLE 
TO  DAP  FULL    LENGTH  ) 


PLATE  WASHER 
(SEE   DETAIL  THIS  SHEET) 


MIN. 


8X8  S4S 
WOOD  BLOCK 

mi//^(mm/^m/m//Mm 
,i" 

MIN. 


PERMISSIBLE  TO 
DAP  POST.  FULL 
LENG.  OF  POST 


II  o 1 

II  O  1 

II  5  I 

LL_  JJ. 


-  Vt 


SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND   WOOD  POST 


8  0  HOLE 


WOOD  BLOCK 
DETAIL 


K USE  REFLECTOR  WASHERS  IN  PLACE   OF  PLATE   WASHER   AS  NOTED   ON   STANDARD   DRWG.  90-08. 

DETAIL  OF  GUARD  RAIL  POSTS 


OVAL  SHOULDER 
BUTTON  HEAD  BOLT 
OR  EQUAL. 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH . 


l'/4" 


■*  POST  BOLT  LENG.=  2'-2" 


3 

i  .i 

OS 

^8  GA.  GALV.  STEEL 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD    AND  RAIL  OF  POST  BOLT. 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTOR  WASHER. 
USE  ON  BOTH  SIDES  OF  MEDIAN 
RAIL  . 


RAIL  SECTION 


SPLICE  BOLT  &  NUT 


PLATE 
WASHER  DETAIL 


I2^2"LAP 


METAL  PLATE  WASHER 

OR  REFLECTOR  I  ZED  WASHER 

5/6"  0  X  I'- 6"  CARRIAGE 
BOLT  WITH  HEX  NUT 

3/4"  X  2'/2"  SLOT  IN  


RAIL  SECTIONS 
29/32"XlV 


SLOTTED  HOLES 


WOOD  BLOCK 
9_    POST  BOLT  HOLE 


RAIL'.  GALVANIZED   RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH 
ASTM  A  93   OR   ASTM    A  123.  STEEL   RAIL  SHALL  CONFORM  TO  AASHO 
M  180.  ALL  RAIL  PLATES   ARE  TO  BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS!  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  10".  ONLY 
ONE  TYPE    POST  (SQUARE   OR   ROUND)  TO  BE  USED    WITHIN   ONE  PROJECT. 

TERMINAL  SECTIONS!  see  std.  dwg.  no.  90-05,  90-06  and  no. 

90-07   FOR   APPROACH   AND  DEPARTURE   TERMINAL  SECTIONS. 

BRIDGE  APPROACH:  see  std.  dwg.  no.  90-04  for  treatment  at 

BRIDGE  ENDS. 

REFLECTOR   WASHER:  all  sections  of  guardrail  shall  have 

REFLECTOR- WASHERS  SPACED  EVERY  25  FT.  SEE  STD.  DWG.  NO.  90-08 
FOR  DETAILS. 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 


( 


STATE  HIGHWAY  COMMISSION 
HELENA ,  MONTANA  59601 

APRIL  1,  1971 
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STANDARD  DRAWING  BOOK 


We  are  sending  the  following  additions  and/or  revisions  effective  April 
15,  1971  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered, 
one,  original  issue  January  1,  1961. 


v  39-14(A)  Standard  Concrete  Approach  Slabs  to  Structures 

39-14(B)  Standard  Concrete  Approach  Slabs  to  Structures 

"39- 14(C)  Standard  Concrete  Approach  Slabs  to  Structures 

,<39-15 (A)  Standard  Concrete  Approach  Slabs  to  Structures 

With  U-Iype  Abutments 

'  39-15  (B)  Standard  Concrete  Approach  Slabs  to  Structures 

With  U-Iype  Abutments 


NOTE:     1.      Add  these  drawings  to  your  book. 

We  are  also  sending  new  index  page  2e  You  should  destroy 
the  old  index  page  2. 


Office  Engineer 


c 


c 


STANDARD  DRAWING  BOOK 


We  are  sending  the  following  additions  and/or  revisions  effective  March  15 
1971  to  be  included  in  your  present  Standard  Drawing  Book,,  the  grey  covered  one 
original  issue  January  1,  1969. 

59-00  Fill  Height  For  S.  S.   P.   P.  H-20  Loading  6x2  Corrugations. 

59-01  Fill  Height  for  S.  S„   P.   P.  Arch  6x2  Corrugations. 


NOTE:  1.      Add  these  drawings  to  your  book., 

2.      We  are  also  sending  a  new  index,  Page  4*     You  should 
should  destroy  the  old  index  Page  4* 


Melvin  C.  Rygg3  P* 
Office  Engineer 


or  vice rfc 
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STANDARD  DRAWING  NO.  59-01 

EFFECTIVE 
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STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

FILL  HEIGHT  FOR  C.S.P.  ARCH 
6MX2'1  CORRUGATIONS 

APPROVED  ^--7 

§TATE  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE  ARCHES,  6-INCH  BY  2-INCH  CORRUGATIONS,  BOLTED, FAB- 
RICATION, H-20  LOADING. 


PIPE 
DIMENSIONS 

orAN  A  n  1  o  L 
( FT-  IN  ) 

AREA 

VOW.  r  l.| 

CORNER 
RADIUS 
(INCHES) 

MINIMUM 
COVER 
(INCHES) 

MINIMUM 
THICKNESS 
lie  yuiRtu 
(INCHES) 

MAXIMUM  FILL 
HEIGHTS  (FEET) 

PRESSURE 
2  TONS/  SQ.FT. 

6'-l"X4'-7" 

22 

18 

i& 

0.109 

15 

7'-0"X5'-l" 

28 

18 

18 

0.109 

15 

7l_n„x5,_7„ 

35 

18 

18 

0.109 

12 

8'-IO"X6'-l" 

43 

18 

24 

0.109 

1 1 

9-9"  X6'-7" 

52 

18 

24 

0.109 

10 

IO'-ll"X7'-l" 

61 

18 

24 

0.109 

9 

1  r-IO"X7'-7" 

71 

18 

24 

0.109 

8 

l2'-IO"X8'-4" 

85 

18 

24 

0.109 

8 

l3,-3"X9'-4" 

98 

31 

24 

0.109 

13 

14'-  2"X9'-I0" 

1  10 

31 

24 

0. 109 

12 

l5'-4"XI0'-4" 

124 

31 

24 

0.138 

1  1 

i6'-3"XIO'-IO" 

138 

31 

36 

0.138 

I  1 

17'- 2"  XI  r-4" 

153 

31 

36 

0.138 

18'-  l"XI  l'-IO" 

168 

31 

36 

0.168 

9 

19'- 3"  X 12'- 4" 

185 

31 

36 

0.168 

9 

l9'-ir'XI2'-IO" 

202 

31 

36 

0.168 

8 

20- 7" XI 3'-  2" 

214 

31 

36 

0.188 

8 

NOTES!  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FILL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  INVEST- 
TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01 . 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 
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REVISED 

EFFECTIVE 

1-  1-71 

STANDARD  DRAWING  NO.  59-00 


HELENA,  MONTANA 


FILL  HEIGHT  FOR  C.S.R  H-20 
LOADING  6"X2M  CORRUGATIONS 


lAPPB^VED 
STATE  HIGHWAY  ENGINEER 


FOR  CORRUGATED  STEEL  PIPE,  6-INCH  BY  2-INCH  CORRUGATIONS,  BOLTED  FABRICATION, 
H-20  LOADING. 


PIPE 

DIAMETER 
IN 
IIWLHEi; 

MINIMUM 

WVLn 

TOP  OF 
PIPE  TO 
TOP  OF 
bUI  (GRADE 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.109 

0.138  0.168 

0.188 

0.218 

0.249 

0.280 

1  90 

I  O 

I  c 

62 

81 

93 

106(1 1  1  ) 

\\v\\5<L) 

1^6(144) 

I  d. 

1  0 
1  2 

36 

52 

68 

73(78) 

79(93) 

85(1  10) 

91(120) 

e4 

1  2 

3  1 

44 

58 

6  1(67) 

65(79) 

69(94) 

72(103) 

12 

27 

39 

5  ! 

55(58) 

57(69) 

60(82) 

62(90) 

!  OR 

C  *T 

24 

34 

4  5 

50 

52(62) 

54(73) 

56(80) 

120 

24 

22 

3  1 

41 

47 

49(56) 

50(66) 

52(72) 

132 

24 

20 

28 

37 

42 

47(51) 

48(60) 

49(66) 

144 

24 

18 

26 

34 

39 

45 

46(55) 

47(60) 

156 

24 

17 

24 

3  1 

36 

43 

45(50) 

46(56) 

168 

24 

1  5 

22 

29 

3  3 

40 

44(47) 

45(52) 

180 

24 

1  4 

2  1 

27 

3  1 

37 

44 

44(48) 

192 

24 

19 

25 

29 

35 

4  1 

43 

204 

36 

18 

24 

27 

33 

39 

43 

2  1  6 

36 

23 

26 

3  1 

37 

40 

2  28 

36 

2  ! 

25 

29 

35 

38 

240 

36 

23 

28 

33 

36 

252 

36 

27 

3  1 

34 

NOTES]  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS. 

USE  SPECIAL  DESIGN  FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE 
TABLES. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


PIPE  DIAMETER 
(INCHES) 

60 

72 

84 

96 

108 

120 

113  2 

144 

156 

168 

180 

192 

204 

216 

228 

240 

252 

AREA 

(SO.  FT.) 

19.6 

28.3 

38.5 

50.3 

63.6 

78.5 

95.0 

113.1 

132.7 

153.9 

176.7 

201.1 

2270 

254.5 

2835 

314.2 

346.4 
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STATE  HIGHWAY  COMMISSION 
HELENA s  MONTANA  59601 

JANUARY  1,  1971 


STANDARD  DRAWING  BOOK 
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We  are  sending  the  following  additions  and/or  revisions  effective  January 
19  1971  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered 
one,  original  issue  January  1,  1969 0 


50-20A 

Concrete  Slope  Protection 

50-20B 

Concrete  Slope  Protection 

50-20C 

Concrete  Slope  Protection 

50-2 1A 

Concrete  Slope  Protection  -  Alternate  II 

50-21B 

Concrete  Slope  Protection  -  Alternate  II 

54-01 

R0  C     P0  Culvert  Bedding 

54-06 

RD  G.   P.  &  S,  S,   Pc   P,  Culvert 

Bedding 

56-01 

Fill  Height  For  C,  S.  P.  H-20 

Loading  2  2/3  x  1/2  Corrugations 

56-02 

Fill  Height  For  C    S,   P„  H-20 

Loading  3x1  Corrugations 

56-10 

Embankment  Protector 

57-00 

Fill  Height  For  Cc  S„  P.,  Arch 

3x1  Corrugations 

57-01 

Fill  Height  For  C»  S,  P.  Arch 

2  2/3  x  1/2  Corrugations 

59-00 

Fill  Height  For  C .  S,  Pc  H-20 

Loading  6x2  Corrugations 

59-01 

Fill  Height  For  C,  S„  P„  Arch 

6x2  Corrugations 

81-0 1 

Wire  Fence  -  Interstate  Type 

81-02 

Wire  Fence  -  Interstate  Type 

81-03 

Farm  Fence 

88-07 

Standard  R2-12  Sign, 

88-09 

Signing  of  Median  U-Turns 

88-16 

Standard  W4-2  Warning  Signs 

88-18 

W6-4A  6c  W6-4B 

88-19 

W8-9,  W9-2,  W9-5  &  W9-6  Warning  Signs 

88-28 

Secondary  Route  Marker  For  Use 

on  Guide  Signs 

88-36 

Typical  Guide  Sign  Layout 

88-37 

Informational  Signs  -  Services 

88-37A 

Informational  Signs  -  Rest  Area 

88-38 

Standard  N6-2  Stream  Name  Sign 

Primary  and  Secondary  Routes 

88-39 

Weigh  Station  Signs 

88-47 

Standard  Rest  Area  and  Information  Signs 

88-57 

Typical  Sign  Erection 

88-58 

Typical  Crossroad  and  Ramp  Layout 

88-66 

Standard  Guide  Signs 

88-68 

Aluminum  Sheet  Increment  Guidi 

Signs 

88-70 

Guide  Sign  Mounting  Details 

88-72 

Railroad  Crossing  Signs 

88-74 

XI- 1  Sign  and  Erection  Detail 

88-75 

Typical  Pipe  Post  Mounting  Detail 

88-76 

Wood  Pole  Slot  Detail 

88-77 

Typical  Sign  Erection 

88-78 

Typical  Route  Marker  Assembly  with  Treated  Timber  Post 

88-92 

Delineator  Spacing  For  Horizontal  Highway  Curves 

90-00 

5  in.  Wood  Guide  Post 

90-02 

Metal  Guard  Rail 

90-03 

Metal  Median  Rail 

-  2 


90-04  Bridge  End  Treatment 

90-05  Guardrail  Terminal  Sections  -  Sheet  1 

90-06  Guardrail  Terminal  Sections  -  Sheet  2 

90-07  Pier  Treatment 

90-08  Reflector  Washer 

90-14  Guardrail  for  Grade  Crossing  Protection 

100-13  Historical  Marker 


NOTE:         !<.  Add  these  drawings  to  your  book, 

2„  We  are  also  sending  a  complete  new  index,  pages  1  thru 8. 

You  should  destroy  the  old  index  Pages  1  thru  6, 

3.  Note  several  drawings  have  been  deleted  as  of  January  1,  1971, 


MELVI.N  C,  RYGG9  P, 
OFFICE  ENGINEER 
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STANDARD  DRAWING  NO.      39- 13 

/-/-<&■% 

State  Highway  Commission 
Helena,  Montana 

PC.  CONCRETE  PAVEMENT 
SKEWED  BRIDGE  APPROACH  PANEL 

Aporoved 
1  State  Hiahwav  EnaiHfteT 

Nore-..  rot?  juppoptj  or  approach 
PANgis  at  fTRuc-ruxes  sse  "pav/ns 

A/OTCt?*  C/V  SR/DG£  AZAA/J.  AT  SP?UCTl/f?£J 

//v  pcfice.  esA/a  a'O.  e  sars  w»£pb 

AS£C£  SSAAY  TO  COAiroRM  TO  SX/JT/A/O 


1//?*? 


-ex/».  joint  w/T»oaT oovuets.  sra <  dw6.no. J9-o'~ 


■  No  6  oe.r  bass 

-NO  2@  GA.  GALV ■  MZTAL.  /Z"wiD£-  FULL.  WIDTM  OF 
HX'owAY  ON  &SIDGH  P.AVIMO  3UAAO/&T- 


s  c  c 


4v0.  J  BARS  &>  S"C-C. 
^~I4-N0.B  OEr.  SAKS 

/a-  *-a//s  £?a?&  /r/iSts/e/ts 


3AWCO  JO/NT  WITH  DOW£LS 
STO-  Dwa  MO.  39 -0  3  ■ 


,y  l«*W/«»»V'  Afa£F  T/£  dAB-f  •  ■     ■  efawitL&^W 

JTO.  OWC  MO  JS-03 

jo'-o" 


12 -O 


ceowueo  ^uePAce  -  teai'Sitiou  as,om 

PA&ASOL/C  AT STGUCTUBS  TO  STD.DWkj  NO  39-0( 


-VO.S  DEP-  SA/S3        i-A/O  J&A-es 

C  B-i 


V<3  £  D£P  TilZ  SAies 


JOINT  OF. TA ll~ 
-5£  e  S  TO-  OWG.  NO  j$"-Ot  fo® 
COMSTlSUCTlON  details 


THE  CONCRETE  SHALL  BE  STRUCK  OFF  TO  AN  ELEVA- 
TION 3"  ABOVE  SUBGRADE.     THE  NO.  8  STEEL  BAR  MAT 
SHALL  BE  PLACED  THEREON  IN  ACCORDANCE  WITH  SEC.  47 
OF  THE  STANDARD  SPECIFICATIONS,  AND  TAMPED  TO  THE 
DESIGNATED  ELEVATION.     THE  NO.  3  STEEL  BAR  MAT 
SHALL  BE  PLACED  TO  THE  DESIGNATED  ELEVATION  IN  A 
SIMILAR  MANNER  AFTER  THE  SLAB  HAS  BEEN  STRUCK  OFF 
TO  AN  ELEVATION  10"  ABOVE  SUBGRADE. 

THE  BRIDGE  APPROACH  PANEL  WILL  BE  INCLUDED  IN 
THE  QUANTITY  OF  CONCRETE  PAVEMENT  ON  THE  ROADWAY 
AND  NO  ADDITIONAL  PAYMENT  WILL  BE  ALLOWED  BECAUSE 
OF  REINFORCEMENT  AND  INCREASED  THICKNESS. 


STEEL  BARS  SHALL  CONFORM  TO  "INTERMEDIATE 
GRADE"  REINFORCING  STEEL,  A.A.S.H.O.  M  31  &  M  137 
AND  SEC.  47  OF  THE  STANDARD  SPECIFICATIONS.  THE 
COST  OF  THE  STEEL  BARS,  THE  26  GAGE  GALVANIZED 
METAL,  THE  EXPANSION  JOINT  MATERIAL,  THE  JOINT 
SEALER  AND  SUPPORTING  DEVICES  SHALL  BE  INCLUDED 
IN  THE  UNIT  PRICE  BIB  PER  SQUARE  YARD  OF  P.  C. 
CONCRETE  PAVEMENT 

WHEN  CALLED  FOR,  CONSTRUCT  APPROACH  PANEL  TO 
BRIDGE  OR  STRUCTURE  WIDTHS  SHOWN  ON  THE  PLANS „ 
SYMETRICAL  ABOUT  CENTERLINE. 
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ClASS  C-l    BEDDING.     THE  PIPE  SHALL  BE  INSTALLED  IN  ACCORDANCE  WITH 

CLASS  C  BEDDING.     THE  IMPERFECT  TRENCH  METHOD 
SHALL  THEN  BE  USED  AS  DESCRIBED  UNDER  CLASS  B-l  BEDDING. 


IC-TOP  OF  EMb^NI<MtNT.  

LOOSE  C0MPRE35\&\-e.  ©ACKFIUl. 


TYPES  OF  TRENCH  BEDDING 


20OO&CO/VC. 

oat  aerrex 


<-M/N.      WS/0£  0//*M£T£/i. 
LOAD  FACTOR  «J.O 
CLASS  A 


TH0K0USKLY 


CLASS  B-l 

CLASS  C-l  SHALL 
FIRST  BE  INSTALLED 
WITH  ClASS  C  BEDDING, 
AND  THEN  THE  IMPER- 
FECT DITCH  METHOD 
USED  AS  DESCRIBED 
WfDER  CLASS  B-l. 


LOAD  FACTOR  */.§ 
CLASS  B 


LOAD  FACTOR  *  t.S 
CLASS  C 


TYPES  OF  EMBANKMENT  BEDDING 


ZOOO  *  CONCffgTff 


0/AMrneis 


TWML/OHL  r 
TAMPED  SAXTP// 


g/MTH  eft 
CLASS  A 


3HAP£D  70  M 

flN£  GRANULAR  MATER/tfL . 
GLASS  B 


ACCURATELY 
JMAPED  T0P/TPU 

w4 


WHEN  NATURAL  GROUND  MATERIAL  SIMULATES 
BEDDING  MATERIAL,  NO  SPECIAL  BEDDING 
MATERIAL  NEED  BE  USED.     USE  CLASS  "C" 
UNLESS  OTHERWISE  NOTED  ON  PLANS. 
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State  Highway  Commission 
Helena ,  Montana 


Nail  rail  to  post  with 
2  to  4  20  d  galv.  naiis. 


WIRE  FENCE 


Do  not  dap 
post  for 
brace  rail 

Wires  shal 
not  be  inter 
woven  at  +3" 
point  of  L_ 
crossing. 


a 


8  3 


15°  TO  20° 


Brace  rail  to  be  notched  as  shown 
prior  to  treatment. 

O 


When  square  post  are 
used,  notching  not 
necessary. 


State  Highway  Engineer 
See  Std.  Dwg.  No.  81-02 


Brace  rail  4"(round  or 
sq.)  x  8'0" 


6"  Round  or. 

5'/2 'Sq.sawn 


SINGLE  PANEL 
For  pull  or  stretching  or 
for  eno  panel  on  run  of 
less  than  400' 


4"Min.  round  or 
4 'x  4"  std.  sq. 


DOUBLE  PANEL 
For  corners, pulling  or  stretching,  and  changes  in 
both  horizontal  and  vertical  afignment  of  more 
than  14°  or  slope  break  of  more  than  14°. 
,,  „      „    Except  for  horizontal  angles  less 

"STRAIGHT  RUN    FENCE  WITH  WOOD  POSTS-TYPE   GW      than  30°  use  2 -single  ' 


r— Metal  line  post 
\  6'6"  long  J.33*/ 


7ft.  nom. 


Double 
panel - 


Metal  brace 
min.  leng.  7*8" 


Single 
panel  — j 


When  post  set  in 
Solid  rock^cut  to  a> 
provide  18' min.  buria! 


-Each  corner, end, gate  and  pull  post  and  each- 
brace  shall  be  set  in  concrete  as  shown. 


Post 


9"" 


Barb 
wire 


6" 

II" 

II" 

11" 

15" 

Wire  stay  half- 
way between  posts. 
44"on  "CB5" 
42"on"CB4" 


NOTE: 

A  deadman  maybe  a  precast  concrete 
block,a  cast  in  place  concrete  b!ocks 
a  rock  or  other  approved  object—--— 
weighing  at  least  150  lbs -  —  and 
covered  at  least  2  feet. 
"Terminal  Post"  shall  be  at  the  end  of 
any  run  of  wire  or  at  any  stretch  pane!. 


"M" indicates  metal  post. 
"W"  indicates  wood  post. 
Braces,  corners,  deadman 
and  other  features  same 
as"CW"and  "CM"  fence. 

TYPE  "CB4"  a"C85"WIRE  FENCE 

Post  spacing  measured  generally  paraHSel  to  ground. 

Line  post  shall  normally  be  spaced  16' 6"  apart  Also  I6'6"from  brace 
or  panel  posts. 


min.l2"8q.  w 
pour 

Securely  tie  all  wires  to  post. 
1ETAL  POST-GONG.  FOOTING 


24  wire  stay  to  be  placed  halfway  between  posts,  excepting  panels  on 
"GM"and"GW"  fence. 


Maximum  run  between  panels  330'  for  woven  wire ,  990'  for  barb  wire 

Fence  with  wooden  posts  to  have  one  metal  post,  in  place  of  a  wooden 
line  post,  in  each  500'  run  for  lightning  protection. 

Type  "GW"  panels  (wood)  will  be  used  on  type  "CM"  fence  instead  of 
steel  panels  when  so  specified. 


notes: 

Al!  fence  wire  to  be  placed  on  pasture  side  off  posts  except 
curves,  the  wire  shal!  be  placed  on  the  outside  of  the  curve. 

In  areas  subject  to  high  velocity  winds  and  moving  debris,  wires  may 
oil  be  placed  on  windward  side  of  posfs.Excepf  on  curves. 

All  concrete  shall  be  class  "F"  or  better. 

Maximum  bow  in  wood  posts-- 2"irs  7". 


c 


c 
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STANDARD  DRAWING  NO.  81-02 

/-  '-&S 

State  Highway  Commission 
Helena,  Montana 

WSRE  FENCE  -  INTERSTATE  TYPE 

Approved 

See  Std.  Dwg.  No. 
81-  0! 


FENCE  CONNECTION  TO  CATTLE  GUARD 
Foir  detail  of  cattle  guard  see  standard  drawing. 
Fence  wire  shall  be  securely  fastened  to  the  wings 
and  so  arranged  that  animals  cannot  pass. 


^/W  fene 


panels  to  be  so  located 
that  animals  cannot  pass. 


PLAN  OF  FENCE 
(at  change  in  R/W  width) 


PLAN  OF  FENCE 
(at drainage  structure  or  stock  pass) 


PLAN  OF  FENCE  '  ' 
(local  road  under  interstate) 


j^-R/W  fence^ 


woven  S  barbed 


FENCE  CONSTRUCTION  ON  SHARP  VERTICAL  CURVES 
To  avoid  trying  to  conform  woven  wire  to  uneven  terrain. 


fence 


•^-Single  or  end  panel 
^'yjjy- Interstate  fence 


LAYOUT  OF  CROSS- FENCE  CONNECTION 


When  fence  alignment 
is  like  figure  I ,  do  not 
fasten  wire  at 'A"  and 
stretch  at"D"(or  the 
reverse).  This  will  cause 
fence  to  lean  sideways 
at"B"a"c". 

Type  I  and  2  panels 
will  be  paid  for  as 
"double  panels!' 
Brace  wires  shall  be 
the  same  pattern 
for  single  panels. 


PANEL  BSC 
wooden  posts 


When  using  wooden  post©  (here  the  contractor  will  b® 
permitted  to  us®  type  2  pansl  if  he  so  elects)  a  double 
panel  will  be  installed.  When  using  steel  posts,  oxftra  posts 
must  be  installed  at®  and  ©„  8-10'  from  the  center  post. 
All  posts  must  be  the  heavy  type  as  for  panels. 

Brace  wire"Z"may  be  doubt®  9  gag®  wire  twisted  or  4 
12  gag©  barbed  wires  twisted.  Brace  wire "X" shall  b©  6-9 
gage  wires  or  12-12 gag©  wires  twisted. 

Stretching  shall  b®  don®  txsifween  "A"a  "Bnand"C"ft"D" 
and  "B"8i"C"  using  post  ®  or  ®  9  which  ever  is  nearest.  Wir© 
between®  80  in  each  panel  to  b@  stretched  by  hand  w 
small  fools.  For  horizontal  cans)l®§  of  less  than  30®  us® 
2- single  panels  in  place  of  on®  double  panel. 


■PERMISSIBLE    FENCE  LAYOUTS  WHERE  STEEP  BACKSLOPES  OR  BANKS  EXIST 


R/W 


Slop®  must  be  steep  enough  to  deter 
passage  off  undesirable  trespassers. 


R/W 


J>-/-<S<S 


STANDARD  DRAWING  NO. 
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State  Highway  Commission 
Helena,  Montana 


FARM  FENCE 


3  WIRE  FENCE  (TYPE  F-3) 

METAL  FENCE  STAYS  TO  SE  USED 
'ONLY  WHEN  SPECIFIED. 


DIR.  OF  PULL 


4  WIRE  FENCE  (TYPE  F-4) 


5  WIRE  FENCE  (TYPE  F-5 


6  W8RE  FENCE  (TYPE  F-6! 


ALL  WIRE 
SPACING  SHOWN 
IS  APPROXIMATE 


FOR  PANEL  DETAILS  SEE 
STO.  DWG.  SI-OI 


LJ 


BARB  WIRE  8  WOVEN  WIRE  FENCE  (TYPE  F-2) 


;  | 

1 "     "  *  J 

1  ' 

> 

- 

1 

NUMBER  OF  BARBED 
WIRE  AS  SPECIFIED. 


8'"  3" 


hi 

-lLl 


1C 


I  NOTES  a  ALL  OTHER 
DIMENSIONS  SAME  AS 
TOP  DETAIL. 


iWxIO"  BOLT  HOOKS 


FARM  ENTRANCE  GATE (TYPE  G-l 

16'- cr 


^i^6"  HOOKS  WITH  STAPLES 


1 1|  NOTES  8  ALL 
111  OTHER  DIMENSIONS  I  I 

SAME  AS  TOP 

DETAIL. 


GALVANIZED  CARRIAGE  BOLTS. 
NAILS  IOd  S  CLINCHED  FOR  GATE  CONSTRUCTI 


IPN. 


46  NO. 2  ELECTRICALLY  WELDED  TWIST 
LINK  CHAIN  SECURELY  STAPLED  TO  POST 
a  2"0  X42"LEVER.  I4"-IIGA.WIRE  LEVER 
RlETAINER  FASTENED  TO  TOP  WIRE. 


FARM  ENTRANCE  GATE (TYPE  G-2) 
ie^ — 


2i/2'V)'42"STAY  TIED  TO 
3  WIRE  LOOPS 


FENCE  BY 


WW**! 

I  NOTES  a  ALL  OTHER  i 
I  DIMENSIONS  SAME  AS 
— IM  TOP  DETAIL. 


STEEL  POSTS  &  BRACES  IN  CONCRETE 


METAL  POST 
CONCRETE  FOOTING 


METAL  LINE  POSTS 

6-6"  LONG  ,  1.3  3  LBS.  PER  FT, 
NOMINAL  FACTORY  PAINTED  OR 
SALVANIZEJ}. 

CORNER9GATE  SEND  POSTS 


CONCRETE  FOO 
CLASS  "F"  OR 
BETTER  CONCRETE. 


TYPE  G-3  GATE 
IS  METAL. 

A  GOOD  SUBSTANTIAL 
GATE, COMMERCIALLY 
AVAILABLE  AND  IN 
GENERAL  USE. 


6-6 METAL 
LINE  POST. 


MIN.  12  SQUARE 
OR  ROUND. 


note: 

A  DEAD  MAN  MAY  fi£  ft  CONCRETE  BLOCK,* 
CAST- IN- PLACE  CONCRETE  BLOCK, A  ROCK 
OR  OTHER  APPROVED  OBJECT.  WEIGHING  AT 
LEAST  ISO  LBS,  AND  COVERED  AT  LEAST  2  FEET 


NOTE !   (STEEL  POSTS) 

EACH  CORNER, END  GATE ,  OR  PULL  POST 

AND  EACH  BRACE  SHALL  8£  SET  IN  CONCRETE 

AND  BRACED  AS  INDICATED. 


?'-0"  LONG  (NOMINAL  } 

TERMINAL  POST 


SHALL  BE  AT  THE  END  OF  AWY  RUN  OF 
WIRE  OR  AT  ANY  STRETCH  PANEL. 


c 
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REVISED 
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EFFECTIVE 
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STANDARD  DRAWING  NO.  88-07 


State  Highway  Commission 
Helena, Montana 


STANDARD  R2-2A, R2-3A,  a  R 2-12  SIGNS 


d 


fote  Highway  Ena  r 


TRUCK 

SPEED 


LI  M  IT 


/if" 


8"  SERIES  D 
3  %" 


8"  SERIES  'D' 


3  V4 


8"  Series  '! 


Series  D 


8"  Series  'D' 


16"  Series  'D! 


R2-2A 

48"  X  60" 
MARGIN  =  3/4" 
BORDER  *  7/8" 
CORNER  RADIUS  =3' 


r2-2a  3  r2- 1 2  ,  black  legend  on 
a  White  Reflectorized  background 


'2-3, 


4  8  X 
/"BORDER,  NO  MARGIN 
reflectorized  White  Legend 
On  Black  Background 


SPEED  LIMITS 


NIGH 
TRUCK 


IMITBIHMIBlBWltWHillflBMBBWBHMMHiiiTIi 


R2-I2 

532"  X  84ss 

NOTE-' 

CENTER  I  '/2"  BAR  BETWEEN  LINES  I  8  2 
DASHES  IN  LINES  2,3,84  ARE  /"WIDE. 
THE  MARGIN  IS   '/2"  AND  THE  BORDER  IS  2' 
THE  CORNER  RADIUS  IS  12  " 


Drawn    3   i    66  _  U 

II-  1  -  68 
1-!-  69 

//-/>& -6  9 
/-/-  70 

STANDARD   DRAWING  NO.      88  -  09 

State  Highway  Commission 
Helena,  Montana 

SIGN 

!NG  C 

>F  MEDSAM 

I  Approved 

U  -  TURNS  y^jedL^MLrt&z 

y  Stall'  Highway  Z  gineer 

R3-  10 
36  x  48 


5j?  ~A  (OPTIONAL) 
36  k  48 


Margin-^e 
Border  '  7/e" 
Corner  Radius  =  2" 


6" 

 1 

'  4"  SERIES  'C' 

4 

4"  SERIES  'C* 

4 

4"  SERIES  'C' 

4" 

4"  SERIES  'C' 

4M 

4M  SERIES  'C' 

6'8 

6" 

4" 

12"  Series 

4" 

0"  Series 

6" 

R3-4  ond  R3-/0  Sha//  hove  b/acft  legend  on 
White  refleciorized  background. 

For  median  widths  of  68  feet  or  less,R3- 10 
Signs  shall  be  mounted  back  to  back. They  shall 
be  placed  at  the  centerline  of  the  median 
and  on  the  side  of  the  V-turn  away  from  the 
nearest  interchange.  Median  widths  greater 
Ihan68feet  will  require  seperate  Installations 
on  either  side  oi  their- turn  at  specified 
clearance.  For  openings  through  median  guard 
rails,  the  sign  post  shall  be  placed  In  line  with 
guard  rail  post. 


Design    B    delineator  as 
specified  in  Standard 
Drawing   No.    88  "91 


R  S  -  4  (Op'ional) 


U-TURN  MEDIAN  OPENINGS 
(See  Std.  Dwg.  20-05) 


1 


C I 
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STANDARD  DRAWING  NO.  8  8-16 

Helena,  Montana 

>ion 

s 

TANDARD  W4-2  WARNING  SIGN 

Approved, 

Enoirteer:, 

( 
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Revised  J 

Effective 
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STANDARD  DRAWING  NO.  88H8 


State  Highway  Commission 
Helena,  Montana 


'6-4A  a  W6-4B 


Approved 

ote  Tiignwoy  Engineer 


W6-4A 

43"  X48" 


6"  SERES  °D° 


5/®' 


Prawn     3    1  66 

REVISED  j 
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|  STANDARD  DRAWSNG  NO.         88  -19 

Hoiena,  Montana 

ion 

/8~9,  \ 

V9-2,  W9-5,  8  W9-6  WARNING  SIGNS 

WATCH  XSCHOOLV'5^" 
FOR  FALLEN/5  ^  *     <f  CROSSING  V™.* 

V  ROCK  y^***  <         X  AHEAD  Jr***"* 


W8-9 
30  X  30 

AfOfE 

Warning  sign  W8  ~  9  shall  ham 
black  legend  and  borders  on  a 
reflectorized  yellow  background.  The 
Bureau  of  Public  Roads  ''STANDARD 
ALPHABET"  shall  be  used. 


W9-5 
30  X  30 


NOTE 

Warning  signs  W9~2,  W9~5, 
a  W9-6  shall  have  black  legend  and 
borders  on  a  yellow  background.  Th@ 
Bureau  of  Public  Roads  "STANDARD 
ALPHABET"  shall  be  used. 


SCHOOL 
CROSSING 


W9-6 
30  X  30 


W9-2 
30  X  30 


1 


SHIELD  DIMENSIONS  IN  INCHES 


NUMERAL 

SIZE 

A 

B 

C 

D 

E 

F 

G 

H 

R. 

R2 

R3 

R4 

8'e  C 

26 

28 

18^ 

?! 
^  e 

3 

5 
16 

2 

°  2 

32 

1  4 

5 
"8" 

S 

16 

10"  C 

32 

34 

22  k 

3i 

3-f- 

3 
8 

2i 

O  4 

38  £ 

2 

3 

3 

T 

12"  C 

40 

42 

28 

4 

1 

2 

3 

8i6 

48 

1 

i 

# 
* 


TO   BE    USED   WITH    STANDARD    24    U.  S  SHIELD 

TO   BE    USED   WITH   STANDARD    30"  a   36"  U.S.  SHIELD 

TO   BE    USED  WITH    STANDARD    42"  U.S.  SHIELD 


i 
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"|       STANDARD  DRAWING  NO.  88  -  36 


State  Highway  Commission 
Helena,  Montana 


TYPICAL    GUIDE   SIGN  LAYOUT 


Approved 


tatfr-Hiqhwdy  Engineer 


35"{b)  x  30"(a) 
Route  Marker 


12"  Number 


Margin  =  '/2 
Border  =  2" 


T 


Mel 


12"  Upper  Case  Letter 

16"  Upper  Case  Letter 
12"  Lower  Case  Letter 

25"  (f)  x    21  %{o) 
Type   "B"   Arrow  © 
45°  angle. 


Dimensions    shown   are  typical 


see   plans  for   actual  sizes 


SIGN    DESIGN  SPECIFICATIONS 


Smaller  Dimension 
of  Sign 

Corner  Radius 

O'-O"    TO  2-6" 

3" 

3-0"    TO     4'- 6" 

6" 

5-0"    TO     6'- 6" 

9" 

7-0"     B  Greater 

12" 

Largest  Letter 
on  Sign 

Margin 

Border 

8"  Letters    or  Less 
Greater    Than  8" 

l/ 
'2 

f2 

1" 
2" 

NOTES 


!.    All    Interstate    and    U.S.    Route   Markers,    and    all   Arrows   used  on    Guide    Signs    must    conform  to 
those     shown    )ft   the    AASHO     "  Manual   for    Signing    and    Pavement    Markings"    1965    Interstate  Edition. 

2.  All    State    Route    Markers    must   conform   to  those    shown  in  the    M.S.H.C    "    Book  of  Standard 
Drawings." 

3.  Guide    Signs    shall    have    white   legend   and    border    on    an    Interstate    Green    background.  Legend, 
border,    and    background    shall   be    ref lectorized.      Type  A,  B,  or  C  removable    copy    shall    be  used 
unless     otherwise  specified. 
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STANDARD  DRAWING  NO. 


88  -  37 


N  FORM  ATION  AL  SIGNS 
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STANDARD  DRAWING  NO.  88-38 


State  Highway  Commission 
Helena ,  Montana 


STANDARD   N6-2   STREAM    NAME  SIGN 


I  Approved  ^  „^  u  .. 
Y'i)      Siate  Hiqnway  Enq  r 


NOTES  a  SPECIFICATIONS  - 

1.  SIGN  SIZE  VARIES  WITH  LEGEND. 

2.  SIGNS  OVER  3®"  WIDE   SHALL  HAVE    2%  4" 
BACK  BRACES. 

3.  POST  SIZE : 

-  UP  TO  5  SQ.FT.  OF  SIGN  AREA  USE  4"s  4" 
TREATED  TIMBER  POST,  3'- 6"  FOUNDATION. 

-  6  TO  10  SQ.FT.  OF  SIGN  AREA  USE  4"k6" 
TREATED  TIMBER  POST,  4'-0"  FOUNDATION. 

-  OVER  10  SQ.FT.  OF  SIGN  AREA  USE  2    4"x  6" 
TREATED  TIMBER  POSTS,  4*- 0"  FOUNDATION. 


MOUNTING: 

-  5'-0"  ABOVE  SHOULDER  TO  BOTTOM  OF  SIGN. 

-  2'-0"  FROM  SHOULDER  TO  NEAR  SIDE  OF  SIGN. 
SIGN  FACE  8  LEGEND: 

-  REFLECTORIZED  GREEN  BACKGROUND. 

-  4"  SERIES  D  REFLECTORIZED  WHITE  LETTERS. 

-  %"  MARGIN. 

-  reflectorized  white  border. 

-  }  1/2  corner  Radius. 


c 


nrnuyn  6-24-68 


Rftvlsed 
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Effect 

/- 
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STANDARD  DRAWING  NO.  88-39 


State  Highway  Commission 
Helena ,  Montana 


'EIGH  STATION  SIGNS 


NOTE 

WEIGH  STATION  GUIDE  SIGNS  SHALL  HAVE  WHITE 
LEGEND  AMD  BORDER  ON  INTERSTATE  GREEN  BACK- 
GROUND. LEGEND,  BORDER.  AND  BACKGROUND  SHALL 
BE  RE  FL  EC  TORI  ZED.   TYPE  A,B  REMOVABLE 
COPY  SHALL  BE  USED.  (SEE  STANDARD  SPECIFICAT- 
IONS). 


12"  a  a 


TATiONlSlW 

TiO"  U.C. 


(2"R 


9'-0"X  6'-0 


Rih 

ii  '-o"x7'-o" 

WHITE  REFL  ECTOR  IZ  ED  LEGEND 
ON  BLACK  BACKGROUND. 


JO"U.C. 


WS-3 

e'-Cxs'-o" 

TYPE  "B1  ARROW 
14-1/4"  X 17-1/4"  AT  45* 


WS-2 

f2'-0,,X8'"0w 


po"u.c. 


IO"V.C. 


J/o"u.c. 


To  Be  Designed  By  Electrical  Depf. 


Drawn  9-1-64 


Revised  1-1-68 


Effective  U  I-&3 


STANDARD  DRAWING  NO.  88-47 


State  Highway  Commission 
Helena,  Montana 


STANDARD  REST  AREA  a  INFORMATION  SIGNS 


I  Approved 

tote  High/oy  Engineer 


NOTES: 

1.  ALL  SIGNS  ON  THIS  PAGE  SHALL  HAVE  GREEN 
LEGEND  AND  BORDERS  ON  A  WHITE  REFLECTORIZED 
BACKGROUND. 

2.  ALL  DIRECTIONAL  ARROWS  SHALL  BE  THE  INTER- 
STATE TYPE  "B"  ARROW,  9  9/l6"  X  8  7/l6  ". 


3.  SEE  D4-2  a  N7-I  FOR  TYPICAL  SIGN  PANEL 
DETAILS.  (BORDER,  MARGIN,  ETC.  ) 

4     SIGNS    ON    THIS    PAGE    ARE  TYPICAL 
SIGNS.     SEE    PLAN    SHEETS     FOR  ACTUAL 
SIGN  LAYOUTS. 


in 


r 

00 


qo 


2X4  X  36- 


J£  6"X6" 

TREATED  TIMBER  POST 


MOUNTING  BOLT  HOLES 
2'-0"  CTR.  TO  CTR 

36   X   18  X  30       USE  4"X6"  TREATED 

Timber  Post. 


48  X  48 


MILEAGE  IS 
VARIABLE^ 


B7-J 

36  X  1 8  X  30 

BO?-! 

DIRECTIONAL  ARROW 

APP.  B.P.K.    SEPT.  a5,43G^ 


Draww  6-1-65 

Revised  \U~/-£& 

i — i — 

STANDARD  DRAWS m  W 

10.  88-57 

EiUc 

five!  1-1-63 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  SIGN  ERECTION 

Aawovedo 
^cte'w^av^Sn^f 

FOR     REGULATORY  &   WARNING  SIGNS 


FOR    ALL    STOP  SIGNS 


NOTE  -f   MOUNTING  HEIGHTS 

Rural  5.0'  Ml^. 

Urban  ,  7.0'  Min. 

Roads  vtiih  Four  @t? 


( 


- 


Revised 


Effective 


State  Highway  Commission 
Helena,  Montana 


lH-68 

¥^£3  .  [/-/- 


7<? 


STANDARD  DRAWING  NO.  88-58 


TYPICAL    CROSSROAD    B    RAMP  LAYOUT 


Yield  sign  shad  be  used  where 
acceleration  fane  is  inadequate. 


STANDARD  DRAWING  NO.  88-66 


SQate  Highway  Commission 
HeSenas  Montana 


STANDARD  GUIDE 


SIGNS 


>  proved, 


NOTE  - 

FOR  DESIGN  SPECIFICATIONS 
SEE  STANDARD  DRAWING 
NO.  88  -  36 


S'-Q" 


G-3 

6ri-0"x5'-  O" 


12    U.  C. 
SERIES  E. 


TYPE  A  ARROW 
29  W  x  I8H'4 
at  30*  ANGLE 

S'-Q1' 


4*  TOP  #  T.T.  POLES 


EDGE  OF  SHOULDER 
(MAINLINE) 


,8%"  0  BREAK  AWAY  HOLES 
SEE  STD.  DMrG.  ®8-?i 


EDGE   OF  SHOULDER 
(RAMP) 
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(Revised 


lEffedive 


State  Highway  Commission 
Helena, Montana 


3-1-67 


6-1-67 


STANDARD  DRAWING  NO.  88~68 


SHEET  INCREMENT 
GUIDE  S5GNS 


e 

i 


•0"  Max.  Sign  Length  For  2  Posts 


e 

2 
O 
<£ 

W 

S 
< 


4'  Nominal 
5'  Max. 


4'  Nominal 
5'  Max. 


b  =  Sign  Width 


2^"X  Ijg  Aluminum 
Vat  0.88  lbs.  ft 


"l"  Section 


Sheet  alum.- 
panel 


TYPICAL  CONSTRUCTION 


Alum,  post  clip 
(each  side  of  post) 


NOTE: 

Signs  less  than  4,_0"   high    and  8'-0"  long  wilt 
be  made  of  a  single  sheet  of  aluminum. 

Signs  up  to  8,_0"  high  will  have  no  horizontal  joints 
and  no  sheet   shall  be  less  than   l'-6"  wide. 

Signs  over  8'-0"  high  may  have    horizontal  and 
verficle  joints,  however   no  sheet  shall   be  less 
than  l'-6"  wide  or   l'  -  S"  high. 

Tighten  post  clip  nuts  to  225  %s  torque  using  dry, 
clean  threads. 


No  splices  are  allowed  in  extruded 
"T"  sections. 

AIS     horizontal    joints     must  occur 
at  "T"  sections. 

Ail   sheet   aluminu-m    shall  be  0.125 
thick. 

Short  width  panels  shall  be  placed  on 
inside  edge  next  to  shoulder. 


Xs.  Rivet  before 
upset 


0.125 
Sht.  alum. 


Rivet  after 
upset 


RIVET  SPACING  D  ETA  1 1 


Mas.  hole 


EXTRUDED 


FRAME  -  SECTION 


WIND  BEAM  CHART 

mm  mm 

SPA.  "A" 

b 

MAX. 

.20  b 
MAX. 

.15b 
MAX. 

.60  b 
MAX. 

,35  b 
MAX. 

2  POST 

3  POST 

2  POST 

3  POST 

2  POST 

3  POST 

a  -  © 

18-0 

27-0 

3-7 

4-  ! 

10-10 

9-5 

0  -10 

17-0 

25  -8 

3-5 

3-110 

10-  2 

9-0 

2-0  MAX. 

JS-6 

24 -6 

3-4 

3-8 

9  -10 

8-7 

NOTE 

Rivets  6"  apart  stagger&d)  from  on®  side  fo 
another    on    horizontal    extruded   frame  section. 

Rivets    doubled  (both   sides  off  extruded 
frame  )  at   horizontal    and   vertical   joints  in  sheet 
aluminum    face  and  at  ends  of  extruded   T-  section. 


Drawn    6-1  — 65 
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-ffective 
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State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  88~70 


GUIDE  SIGN  MOUNTING  DETAILS 


Top  half  of  pole  to  be 
gained  a  min.  of  4" 


Plywood  or 
sheet  aluminum  KJXKIf 
sign  face. 


nil         |  11 

2  K 


T.T.  POLE 


Sign  Face- 


,  washer, 
and  nut. 


Approved 


tote  Highway  Engineer 


"l"  Section 


clip  each 
side  of  post 


W  POST 


Sheet  aluminum 
or  plywood 


"^clip  each 
side  of  posf 


T.T.  POST 


NOTE  • 

1.  Mounting  systems 
typical.    Other  systems 


2 


T.T.  POST 


c 
c 
c 
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STANDARD  DRAWING  NO.  88"72 


State  Highway  Commission 
Helena ,  Montana 


RAILROAD  CROSSING  SIGNS 


ADVANCE  WARNING 
SIGN  -  WIO  -I 


See   Std.  Dwg.  No.  88  -  71 


10-0 " 


„  „  2r  „  2i"  ll2±"  „  2j!  „2i'^2i  „  2i!  ii 

5    ,11    ^8,11  ,11  ^  8  _  i  |*  ^  B  _  |  ('  ^816*3  .n"  ^8  ,il"  ,5 


CROSS 

 ^  i  ^ 

 24  x  — *  \ 


JI5 


48 


(  WIO-2 


1  r  32    1  ."  8     in  o     1 1 
3  _       3  Li.      4  LH  3—1 
°I6       ^16      *32  16 


I  I 
I  I 

I  I 


L  J. 


,5    -II     c  I  ,11 


„  15 


"io|*| 


The  Advance  Warning  Signs  shall  be  the 
standard   WIO"!    36"  diameter   sign  shownirt 
the  Manual  on  Uniform  Traffic  Control  Devices 
for  Streets   and  Highways.    It  shall  have 
black  legend    on  a  ref Sectorized  yellow 
background.   The    sign  shall   be  constructed 
of   6061  -T6  aluminum  sheet,  0.100  inch 
minimum  thickness.  Fabrication    shall  con- 
form with    the    Standard  Specifications. 

The  WIO"l   sign   shall  be  erected  with 
a  (Off  horizontal    clearance    from  the  edge 
of  the   shoulder    or  face  of  the  curb. The 

mounting  height  to  the  bottom  of  t-he  sign 
shall  be  5ft.  in  rural   areas  ond  7ft.  in 
urban  areas. 

In   rural    areas  a  treated  timber  pote  or 
post  (break-away  design!    shall    be  used. 
See    Std  Dwg.  8  8-76     in  urban  areas 
a    2j/£  diameter    pipe    post   utinq  the 
breakaway  device  as  «t»oww  on  sign 
standard   No;  10 

Bolts    shall    be  aluminum,  galvanized! 

steel  or  cadmium  plated  steel,  lengths  as 
required. 


,i  5^      3u-     sjl"     3il     5-L      Ail    5 '      AIL     5 J-  T6    5-L      3LL     5±      3ii  3-5- 

-^16  j  °  I  6  i  °  2     |    l6j)32     |J!6|  32     /'JTS)3f/Jl6j:>2||08     |°I6  ]  3  2     | °I6  | 3I6 
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2  tLL  ail.    ,I5T6,7  ,5. 

'  6j.J  8  i    32  jjMl3  8  I^i6j 
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4"4r4r#  1                                   —  STAN  HARD  DRAWIMR   NO.  88-75 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  PIPE  POST  MOUNTING  DETAIL 

For  Erection  Details  see 
Std.  Drawing  88-57 


Suitable  woDer-Sight  cap  to  b® 
pieced  on  ait  pipe  posts. 


2"  OR  2  /g     PIPE  POST 


Alipi^e  posts  shall  be  painted  according 
toStd.  Spec's. 


CloSS  "DO"  concrete  or 
equal.      See  Std.  Spec. 


fr7!  ••  •/*: 


CURB  MOUNTING 

NOTE!  For  back  to  back  sign  installation,  two 
"U"  brackets  will  be  required  using  two- 
2  j^'x  '/^"  carriage  bolts  in  place  of  "u"  bolt. 

All  hardware  shall  be  cadmium  plated  or 
galvanized. 


SLOPE  MOUNTING 


n.  l/2  -  I8x!^  Washer  Face, 
Hex  Headf  Securing  Bolt. 

TYPICAL  V  BRACKET  FOR  1^~QR  zVj  PIPE  POST 


Drawn  3-1-68 


Fffectival-/-/'6-T|  ~ 


State  Highway  Commission 
 Helena,  Montana 


-|       STANDARD  DRAWING  NO.  88-76 

Approved 


WOOD  POLE  SLOT  DETAIL  \£Sa^S» 


STANDARD  BREAKAWAY  DETAIL 
SINGLE  OR  MULTIPLE  ROUND  TIMBER  POLES 


: 


BREAK-AWAY  HOLES 
(SEE  TABLE) 


T 1 


V  EMBEDMENT 


2_^_-FOUNDATION  DEPTH- 
(SEE  TABLE) 


.!.-.::; 


•  SOIL  CEMENT  MIXTURE 
(SEE  STANDARD  SPECIFICATIONS 


TABLE  OF  DIAMETERS    8.  FOUNDATIONS 

POLE  SIZE 

HOLE  DIA. 

EMBEDMENT 

4; TOP  0 

1-1/2" 

5"  TOP  0 

1-7/8" 

3S~0" 

6" TOP  0 

2-1/8" 

CLASS  4 

2-1/2" 

4'-0" 

CLASS  3 

2-5/6" 

4*-0" 

NOTES: 

ALL  CUTTING,  TRIMMING  AND  BORING 
OF  TREATED  TIMBER  POLES  SHALL  BE 
IN  ACCORDANCE  WITH   STANDARD  SPECIFICATIONS. 

TREATED    TIMBER    POST S ,  4"X  4"  OR  4"X6" 
WILL  NOT  REQUIRE   HOLES  FOR  BREAKAWAY  DESIGN. 


0 


U 


Drawn    &~  1  "  66 

Revised 

//  -/-<S8 

STANDARD  DRAWING  NO         88  "77 

Effective 

State  Highway  Commission 
Helena,  Montana 

TYPICAL   SIGN  ERECTION 

Approved 

i20'-0"t 


3  0"     ,  Chamfer 'A 

— *1  r4 


T" 

!  ! 

JL  _L  , 

•  O-J- 

t  T  

!  I 

_L. 


h 

i 


v  I  fLs  ^ 


'Edge  of  Shoulder 


2  6" 


26" 

r4- 


T.T.  Pole 


Break- awey  slots 

Std  Owg  8^76_^ 


i 


i 

Lj 


Foundation 
Depth 


i  I 

LJ. 


L.J 


Foundation  i 
Depth 

I  ,1 

 LJ. 


TYPICAL  ERECTION 
48"  %  60!9  REGULATORY  S!GW 


TYPICAL  ERECTION 
48"  ss  48"  WARNING  SIG^ 


Treated  Timber 
Pole 


Gain  Front  4 
of  Pole  Mln. 
of  7'-0" 


/IS  Carriage  Bolt,  Washer 
Loefewasfcsr  ft  W»fl. 


For  Pole  Lengths  and  . 
Foundation  Depth-See 
Sign  Plans  "Sign  Loc- 
ation and  Er®ction8S 
Shtst.  For  details 
s®<§  Std.  Dwf.  88-76 


'    2"X4"  Treated 
Timber  Back  Brace 


5/16  Hex  Bolt, Washer 


Lockwosher  ft  Nut 


Signs  greater  than  [Os^  fts ha M 
be  mounted  2 0"  from  shoulder  edge. 
Caution  should  be  taken  k>  ovoid 
placing  signsin  a  position  whir® 
it  is  not  easily  visible  to  the 
motorist. 


SIGN   FASTENING  AMD  BACK  BRACE  DETAILS 


I 


( 


1  1 

Drawn     6   1  65 

Revised 

//-/-68 

 _|  

STANDARD  DRAWING  NO.    88  "78 

Effect 

'VS. 

/  1-69 

State  Highway  Commission 
Helena,  Montana 


TYPICAL  ROUTE  MARKER  ASSEMBLY 
WITH  TREATED  TIMBER  POST 


^pprove4> 


10  -  0 


Edge  of 
shoulder  or 

face  of 

curb 


Edge  of 
shoulder  or 
face  of  curb 


£  Post 


Sign  panel 


^16  Hex  bolt 
washers,  lock 
washer  8  nut, 


I  I 


7j6  Hex  bolt, 
washers,  lockwasher 
8  nut. 


Chamfered     S,9n  Pane 


Standard  space 
between  signs 


2X4  Cross 
beam 


TREATED  TIMBER  POST 
W/out  CROSSBEAMS 


5/|6  Carriage  bolt 
washers,  lockwasher  &  nut. 


t  Post 


\_    ^Chamfered  /o 


L  J 


NOTE:   See  Std. 

For  Notes 


TREATED     TIMBER  POST 


W/  CROSSBEAMS 


Drown  ^-/-^S 


>/-/-66 

/-/•<;? 

/'/'TO 

STANDARD   DRAWING  NO.  88-92 


Stott  Htghwoy  Commission 
Helena,  Montana 


DELINEATOR    SPACING  FOR 
HORIZONTAL   HIGHWAY  CURVES 


Approved 


-Tangent  to  %. 
of  curve 

DESIGN    "CM  DELINEATOR 


PJoce  Design    C  Delineators 
on    curves    sharper   than  7* 
Position     delineator  faces 
perpendicular  to  fongent  to 
center  line  of  curve  as  shown. 
Spacing  shall  be  as  colled 
for  In  Table  below. 

PLACEMENT 


^^eMHORIZONTAL1z?CU ave;:  spacing;  :TABLE/-\ 

DEGREE 

SPACING  "A"  " 

'SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B 

r  c 

D 

r  e 

0°  TO  30' 

200* 

264* 

264' 

264' 

264' 

30'+T0  1° 

S759 

264' 

264' 

264* 

264' 

l°+TO  2* 

125* 

225' 

264' 

264' 

26< 

2°+ TO  3* 

95' 

170' 

264' 

264' 

264' 

3°+ TO  4° 

80' 

!45' 

240' 

264* 

264* 

4°+  TO  6* 

70' 

125' 

210' 

264* 

264f : 

6°f  TO  8° 

55' 

100s 

« 65! 

264' 

264s'  I 

8°+ TO  12° 

45' 

80' 

135' 

264' 

264' 

I2°+T0  20° 

35' 

65' 

I  1  5' 

210' 

264'  ; 

20°  PLUS 

25' 

45' 

75' 

!50' 

;264^ 

FIELD  METHOD  FOR  DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES 

 Distance  In  inches  equals 

degree  of  curvature. 


notes: 

JL   If  distance   F  Is  20  feet  or  more,  add  one  regular 

spoce  os  called  for  in  the  obove  fable. 
2,  See  Stondord  Drawing  No.  8 8  '98  for  Delineator 

Design  Details, 
i  Post  with  delineotors  sholl  be  placed  on  the  right 

hond  side  facing  oncoming  traffic,  2'~QH  clear  from 

edge  of  shoulder  or  the  face  of  curb,  or  as  shown 

on  the  plans. 

4^  Delineator  button  sholl  be  a  nominal  3^  diameter 
reflector  os  specified  by  Standard 
Specifications. 

5,  Delineotor  spoclng  on  Tangent,  shall  be  264*,  unless 
otherwise  noted  on  project  plans. 


6.  Interstate  highways  sholl  be  continuously  delineated. 


7.  Posts   sholl  be  installed  behind  guard  rail  posts  where 
there  is  guard  rail  installed  along  the  highway. 

8.  Where,  under  normal  spacing,  a  delineotor  post  folio 
within  o  crossroad,  that  post  moy  be  moved  In  either 
direction  a  distance  not  to  esceed  one  quarter  of  the 
normal  spacing. 

&  Primary  8  secondary  highways  moy  be  continuously 
delineated  in  areas  where  ground  blizzards  are 
preva  lent  or  in  areas   of  hazardous 

alignment-,  otherwise,  curvss    of  4°  and  sharp®? 
shall  be  delineated   on  the  outside   of  the 
curve.  Where     vertical    alignment   Is  rol 
horizontal    curves  Ites    than  4®  may 
require  delineation. 


REVISED 

4-15-68 

11-22-68 

4-4-63 

EFFECTIVED 

II-  1  -68 

!- 1-69 

State    Highway  Commission 
Helena,  Montana 


STANDARD   DRAWING  NO.  90-02 


METAL    GUARD  RAIL 


Approved 

^fflots  Higfyfaoy  bngmaer 
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3" 


■4" 

z 

\ 

_  . 

7-0  ^jjr  //sz/7  *///■//  s<P-  a*osks 

7T~ 


no  Z7£~z/?^/7  *///-//  ^ooa/z?  A*<z>ssrs 


A/a,  usz.otrx' 
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j£  z'A'/PAfA-Z'A? 
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a?oz/a/z7  a-/y/?/ea 
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X 


i 


OKA7Z.  S~//OZ/Z  Z/Z^AF 
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STANDARD  DRAWING  NO.    90~02  A 
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ELEVATION 
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TERMINAL  SECTION 


DETAIL  OF  WOOD  BLOCK 
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5]~ANDAP?D  DRAWING  HO.        SO  -  04 

4-Z-68 

1/-I-L8 

ST  A  JE  HIGHlA/A-y  COMM. 
HELEaJA,    MOM  J. 

Z-  LANE     2  -  WAY    BRIDGE  END 

JR  E  A  TAAE  N  J  * 

AppPtOVED 

'JTATE  HIGHWAY  ENGIKlEEE 

'SEE  ALpeeMAj-E  I  Hewea 

BeiD6P,  £VO  ArpACHMEHF 


W  =  8 


SpLD  £OG£ 


^see  ALTeettAre  2  oLoee 
seioae  reeApMeir 

MM.  PLAPLE  WHEN  APA/l  15  A/Op 
CONPI/4UOU5  BEYOND  fLAPE 


SH'LD  EDGE  ~y 

,  IV  (peer) 

[B'mih.  see  cm  as f  "a" 


SEE  CM  ASP  "A  "  FOEZ  ALTEPWATE  Z 


CAIAiZJ  "A' 


CHA/Zf  "  B>' 


coNceefe  posp 


-  spc/ce  jecp/o/J 
(see  uops) 


■A  £LILV. 


NOTE  - 

AppACM  /mcoaiihg  ea/l  os/mc 
B  -  %'  f  soLps.  pne  cosp  op 
pc/>e///sM/M<i  splice  seer/ ok/ 
i  all  MApee/ALs  pe/zpAM/Na 
YHee.epo  shall  Be  ihclupED 
if/  rne  UfJir  pe/ce  bid  pae 
steel  ee/pee  ea/l.  see 
sjzb-ts  sppmpaeo  sjeel 
B£iode  e/>'/L  pypE  mo.  5 


£OGe  Op  P/HI5NEP  SMLP.  ■ 
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More-  r»ese  V  oispANces  /ucLuoe  z  peep  allowancc 

pO/Z     WIDENING   pOIZ  GUAGD&AfL   OM  BACH  SIPS  op  £0AOWAy. 

-&.2S' posr  spAc/A/a 


-  see  ALfe/e/VAre  £  ocoee 
e/eioae  efjo  tesAp/xeMp 


VJ(fEBf)  (SEE  cptepe.") 
^PEfA/i.  "A  " 


MIN.  pLA/SE  IA/UEA/  A4ApCH/NG 
CONP/NUOUS  gA/L  (SJgA/Gr/p  £UN) 


SEE  CA/A/ZF  "B  "  FOfS  ALPE/eVAfE  2 


BPIDGE  WIDTH  -    BASE  4/A/E  TO  E  LIAlE  PIS  DEf/Z/ED  /N 

At  ]~Eg.NAfE   I  4  Z  BECOlV. 
eOADWAY  W/DPH  -  SHOULDEE  EDGE  fO  SPOULDE/Z  EDGE. 

W  -  BASE  HUE  T°  CE/VpEje  OF  ArfCHO/Z  (CHAep'A')  fACE 0>F A7A//L  (CHAtZJ~  "B  ") 
L  -  LENGPH  op  pA/ZABOLIC  F4A/ZE. 

Y  -  posp  OFF  SEP,  FZOM  BASE  4MF  po  FACE  Of  POSp,  O/z  AA/CHO/Z  cpg. . 

(CowpupE  pecM  poeMULA  below),  poe  ace^mafe  z. 

X   -  BEGIN  WipH  ZEPO  Af  p/esf  posp  Op  FIA/ZE  4  INCREASE  By  6>.25>' 
po/Z  EACH  ADD/F/OHAL.  posf. 
M  CHAep  "3" ',   50:l  fAPEes  AiAy  BE  USED    WP/E/Y"W"  /S    2' oe  LESS. 


SEE  DefAIL  E 


bzidgE  w/dth  -  see  spo.  spp  joa  pieLD^  opp/ce  spas. 

FACE  Of  B£  IDG  £  IS  AIL 
PROJECTED    (BAse  Llh/E)^ 


JUm6.2£posr sPAC/A/G 

 L^er.s1 


Y  opfSEpS  '■ — w  =  &' 


ALTEZNAJE  I  -  WHEN  Be  I  DOE  END  IS  peoy/DED  WlfH 
NEW  BBIDGeS  CONCPEfE  ANCHOIZ  pOSps  ,   SECUS.E  „ 

-iOAeoeAiL  ]~o  posF,  as  pe/z  pepA//-  E' 


jEemtuAL  sacjiotJ 

posp  It  2   I2'tl2"  y  S'-i." 
peEApeD  pi/*B£(Z,  OMip  BLOCHS 


Be/DGE  WIDTH  -  PACE  OP  CUt7B  T° 

f  pAce  op  ctieet,peojecTeD  (BAse  l/ne) 


ALTEBAIA  JE 
OLD  Be/DGES 


WHEN  BZID6E  END  ANCHO/Z  IS  NOT 
PSOU/DED.    USE   2    12"/ /?-"«-  5'-4" 
fPEApED  P/M0EPZ  PPSpS  AS  SHOWN. 


*  IN  ALTERNATE  Z,  pOSJ  I  /  Z 
IZ"  lIZ"  t  5'-4" ,  OMIT  BLOCKS, 
oppseps  TO  BE  .25'. 

**  Ap-I,  LOCATE  AS  FIELD  CON- 
DITIONS peeMiT  peoDuc/NG 
A  SMOOTH  PROJECTION  Op 
J-HE  PA/SABOL/C  pLA/ZE. 


LA  P  IN  D/EECpiON  op  TEA  V£L 


COMPUTING  OPPSET5  Y  (ft.) 

BASE  LINE  TO  pACE  OF  POSJS 

posp 

FORMULA 

*AU,  EXCEPT 
Ap-d,  AP-3 
AP-2,  AP-I 

Y-  WJZ  +  .9/' 

etp-4 

y.  Xlg-  +  .57' 

AP-3 

Y  =  WLV  *  .4* 

HP  -  Z 

Y  ■  WLV  *  .42' 

flp-l 

Y  =  ^rr-  ** 

DEPAIL  "A" 
rAAJZE_po  SffSA IGHJ  SUN  CONNECTION 


PEfA/L  "5" 


Se/OGB  EA/D  AA7CHOeAG £ 


A/OPES  - 

ALL    AfpeoACN  BA '/DOE  ENDS  PEOCieE  pLAEE  4  AMCHoe  PgEAPAieMp . 
SECUZE  GUAPDPA/C  pO  CONCeEpE  £NO  pOSP  CM  A^/POET  WHEN  piZOl/lDED, 
ALpE&NAfE  /  .     £? ENEEAL L /   e<LDE£  SF/ec/EpvgES  W/LL  NOP  A/LOW 
SUCH  APpACHAlieNJ  4   ALPEENAPE  Z,  INipN    2-  /Z'  /  /Z"  *  S'-4"  peEAPED 
p/MISe/Z  POSTS   OM IP T'HG  BLOCKS,  SMALL  BE  U^EO  . 

DE pA/L  'A"  MlAy  BE  OAl/pppD,  WHEN  MATCHING  PC  APE  pO  COA/T/NUOUS 

EA/L,  ip'W  /s  pwo  peep  o/z  Less. 

SEE  STO.   DWS.  NO    JO  -  C3  pOZZ  DEpA/LS  Op  A)p-4,  Ap-3,  Ap- 2  BE  AC  EE  PS  4 

Ap-/  cOA/ceepE  aa/ca/o/z. 

SEE  sfD.  DH/G.  NO.  fL>-03  FOE  DEp^lLS  op  87.5'  A/A/CA/a/E  SExS p/ON  A T END  op 
spEA/opp  Eon  .  it  n/MEfSE  87.5'  LENapp/  /s  called  pot?  /a/  cma^f  "A"'  e"s". 


c 


//  /  67 

4-  4-  <£>5 

SfANDAeD  DC  AW /NO  AfO          SO  -  05 

//-/-  69 

7-/-  £  S> 

SJAf£   HIGHWA  V  COMM. 
HE L  ENA  ,  //ONf. 


MULJILANE  BRIDGE    END   f   BRIDGE  PIER. 
TREATMENT 


^.^^Jg£&i*if  7- /ft- 6 

'STATE  Hi /CM  way  F/Ja/N6££_ 


<NH£U  RAIL  f/PT  eoN TIHUOUS  _      ggg  OtfA/L  'B " 


peo/PM  fAj4_££_^e_oerp//^j3' 


LI'JK  BAEBIECL 
AMCHORE  D  IH 

&PIOG£  PI£l£S  oe 
WlfJO  WALLS. 


a 


£  MEDIO  hi  

media/1  fines  see  oejxiL  "o"_ 


5?D  Bl.S  AtctJof  Sic  f ion 
SfO    D*/G  HO.    SO  -  C3  


WfAf  MlfCtflNO  COHl/NUOUi  paiL    see  Of  TAIL  "C  " 


sSCP  D£fP/i  "e"  90-04  pre 

[  fit  '/oae 


1  ff  T 


5££  Dtf/HL  £  ft?-04  fCZ 
3C>DGf  £*tO  AtKHOfZ.  „ 


F4"P  rp  PPiCKP  SAIL  pcvjerjCD 


k  -SJ°-  er  s 


pco/aaJ  ^_ 


DE_fAIL  "u" 

(see  vr *£ ) 


AZORES  - 

p//  pppeopep  bp/dop  £*J0S  eeouiee  pippp  <  4t/CHoe  r^eppMeAjp 

Be/oaes  tv/fM  pui  i  spots/.         tvie>pp  £■£  Bcp/se  j  m/av/a4l/m  cp/l 

feep/'AViepjr  op  //z.s'  oa/  our  s/oe  spou/cee  e  200'  op  avipo/pp  s/oe. 

poe  /.ess  fpp/J  pull.  spouLoee  ip/pr*  eepeee-  ro  3^D  owe  ?o- 04  cppcf  'a  'oe  ' 

see  syo  owa.  70-03  po*?  87  s' tNCPoe  sp:jic>aj  A/oreo  /p  Der^/i  "o" 

oeypi/L  "0",  "c'/'o"  .  if  ge/oae  ga/o  ha/chou  posr  is  //or  peofoea  see 
■a/lre/PA/Afp  2  '  sfo.  otva  70-04 

see  sfD.  dia/<s    ?o-03   po/z  deta/cs  op-  *>p-;  iroA/Cie£/~A7  piA/c^oe  / 
ap  ■  2 .  />p-4  speec  seAci^er^- 


PEjAii. 

t5£&  AlC,re  ) 


see 7ifw«  V"  fo  04  roe 
e-e/oae  eaid  aucuoz  -~ 


1 — s  ~  b— r—p!: 

[-          6.C5'P03J-  SPACIMG  H 


DETAIL  "C 
(see  a/ ore) 


~  _^mS^\  r  8 

90.  o9 


/lores  - 

Be/pce  p/ees  oe  oBSf-eucy/o/Js  Less 
Tuaa/  Jo'  ppom  eooe  op p/e/)ees/~  petff/c 
lha/p  ee^uiee  GupeD*?*?'/- .  P/r^f^ 
ooA/r/AJt/ous  oe  ppe  ee<3t/'*?eMfA//~  op 
pcAee  {  pA/cpoe  repprMPA/y  -3#on//j 

SPP  SPO.  OtVC  90-03  POP   87  5'  4A/CP01C 
S6C/~/Oa/  DPpA/LS. 

spp  spo.  otva.  9/?- 03  poe  Z5 '  c/vpuepoeeo 
oepeierL/ee  peace  ps  tPsr  pai-p  op  bo' 
s/CA/au/-  ecs/  eeyoA/c>  cesreiser/o-*/  o*/ 
oc/r^'/ye  ^Poc/e.c>e<es. 

WPP/Y  cF&&A?'£7iP!P>/e.  ^TACS-pZIPtATi  -n/s  sfP£- 

»r<?p>£-  yrxta/v  j?'  PX&Af  fTf/tP  e-p?<se~ 
/7/e-  jtMpfttPtfA?  s^ye- py^t  jf^ap><e~  ^wx^p 
^PP~  ^>  SO.-/  -Sttyy^f- prp&y+f  <P/yt5  ,f~ 

^  -5P<?<xAarp>  pz>  /yps  p>icrp  <op-  ^o^ippip'pipp. 


I    WtlHO  1 


.67  5'  s&UMcvo&seejr^ 


-  Depperuee  e/>/L  -  wp<ep  . 

pde.izoA/rALLy  po p/p  1 


Z5o'  Affeopcn  pa/c  pius  cep/nervee  £a/c 


f/*ee  op^  sippets cW  ej„L  ruga  vf''ra"w*'^ 
use         tix»t  secp'OA/a    '  Bu  r^7.s^ 


Geous/o  ei  ev  *r  P*ce  op  je*'/ 


PT4//L 


jro  s-4'  po 37s. 

*/o  0LOc*rs 


SfAA/OJSZC   £><edW/A/&    A/G>.          30  -  O& 

GUARDRAIL  FO£ 


AfP/SOt/Ec 


M  E/E/ey  c/is£  wneee  j-hege  /s  ajo  ba/zjs/e/z.  type 
cueB,Guaeoe^/L  su^cl  be  /a/si/slleo  unless  such 

IMSTALL^T/Ofij  IS  FOUND  fO  g£  /Mp£4cr/CA8 IE . 


SI 

V 

^> 

V/I/ZIES 


ELEVAJIOti 


r 

use  s/m/l  ae 
dowel  fieefitJi- 

DWG.    74 -OS 

<£>  "  &e  AS 


A/Of£  - 

5EE  BVlLEr/fiJ  /JO.  6,   "RECOMMENDED  peGCf/ces 

foe.  e^/ lso -  g^ge  ceoss  /a/g 

peoyec  r/osJ" ',  Assoc/dy/ON"  op  /)M£g/C4/J 
eft/tea A&s3  pee  /?&c>/r/OA/fi£  oera/Ls  <■ 
s/fEiveo  CgOSS/A/GS. 

see  sro.  dwg.  5>a-c>3  f&e  /t/jctfc/e  sPcr/VA/ 

DSyA/LS. 


yyp/cGL  BAg/e/se  cues 


r 


DRAWN  9  5  69 


EFFECTIVE 


STATE  HIGHWAY  COMMISSION 
HELENA  t  MONTANA 


All  sections  of  guard  roil  shall  have  reflector- washers  Installed  every  25 
for  the   turned  down  anchor  and   departure  sections.    Reflector- washers   are  not  r 
on  bridge  end,  bridge  pier  or  grade  crossing  protection  guard  rail. 

The  use  of  reflectors  will   replace  the  need   for  the  rectangular  washers  required 
to  fasten  rail  to  post. 

Reflector  -  washers  to  be  included  in  the  unit  price  per  linear 

rail. 


■ 


CABLE  GUARD  RAIL 


*************************** 

*  * 

*  DRAWING  NO .   90-20  * 

*  * 

*  The  CABLE  GUARD  RAIL  Drawing  No.   90-06  * 

*  effective  1-1-69  remains  unchanged  except  for  * 

*  the  drawing  number.     Please  change  the  number  * 

*  on  this  drawing  to  90-20  and  insert  in  your  * 

*  book  in  the  proper  sequence.  * 

*  * 

**********-***************** 


***************************** 

*  * 

*  DRAWING  NO.   90-21  * 

*  * 

*  The  CABLE  GUARD  RAIL  DRIVEWAY  ANCHOR  SECTION  * 

*  Drawing  No.   90-07  effective  1-1-69  remains  unchanged  * 

*  except  for  the  drawing  number.     Please  change  the  * 

*  number  on  this  drawing  to  90-21  and  insert  in  your  * 

*  book  in  the  proper  sequence.  * 

*  * 
***************************** 
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STATE  HIGHWAY  COMMISSION 
HELENA ,  MONTANA  59601 


APRIL  1,  1970 


STANDARD  DRAWING  BOOK 


We  are  sending  the  following  additions  and/or  revisions  effective  April 
1,   1970,   to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered 
one,  original  issue  January  1,  1969, 


11-04 
39-14(A) 
39-14(B) 
39-15 (A) 

39-15(B) 

50-  05 

51-  03 
54-03 
59-04 
73-09 
73-10 
77-06 
90-18 


Roadway  Embankment  at  Bridge  Ends 
Standard  Concrete  Approach  Slab  to  Structures 
Standard  Concrete  Approach  Slab  to  Structures 
Standard  Concrete  Approach  Slabs  to  Structures 
with  U-Type  Abutments 

Standard  Concrete  Approach  Slabs  to  Structures 
with  U-Type  Abutments 
Concrete  Drainage  Chute 

Backfill  Retainer  and  Cutoff  Wall  for  Vehicular  Underpass 
Bedding  Material 
Vehicular  Underpass 

Concrete  Edge  Protection  for  Concrete  Pipe  Culverts 
Concrete  Edge  Protection  for  Concrete  Arch  Culverts 
Curb  Inlet  Box  and  Cover 
Flex  Beam  Guard  Rail  Bridge  Approach 


NOTE 


(1) 

(2) 

(3) 


Add  these  drawings  to  your  book. 

We  are  also  sending  a  complete  new  index,  pages  1  through  6. 

You  should  destroy  the  old  index,  pages   1  through  6„ 

Also  note  several  drawings  have  been  deleted  as  of  April  1,  1970, 


Melvin  C„  Rygg,  JK  E<^ 
Office  Engineer 


-  ' 


- 
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- 
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1     REVISED  4-16-69 

STANDARD  DRAWING  NO.  11-04 

EFFECTIVE  6-1-69 

r-i-»§      1  /•/-  ro  1 



State  Highway  Commission 
Helena,  Montana 

ROADWAY  EMBANKMENT  AT  BRIDGE  END 

Approved 
I  State' Highway  Engineer 

£«?<TA-<ets<9//  tr/rcS  «s4»<T/f  sArA.  A//  /w/^/J^  A<?  Ary*s~  ^Artr&e/  «svr^ 
ewr/rjrS**?'  ,>?  *<r£ras-<y<r/r*>&  *t//efA  As-//<rA?  // 04  C#j  oy  t?/r<?  JT/f*>sr<?Zy/ic/'  ^s>*cj?. 


{//Tf/'/s  Of  ■  


c 


(*<<?vfsed 

Effective 

STATE  HIGHWAY 

COMMISSION 
HELENA,  MONTANA 


con  cm  // 


IJRAINAGf. 


STANDARD     DRAWING    NO.  -  Q  *f 

CHUTE 


Approved* 

xtate'Highway  Engine' 


er 


top  of  slope 


NOTES 

SPECIFICATIONS:  Montana  State 
Highway   Commission    Standar  d 
Specifications  for  Road  and  Bridge 
Construction,  adopted   March  1,1966 
ctnd  any  amendments   thereto,  and 
special  provisions  shall  govern 
unless  otherwise  noted. 
CONCRETE:  All  concrete  shall 
class  AC  -DC    unless  otherwise 
noted.    Concrete  shall  conform  to 
section    40   of  the  specifications. 
Concrete  may  be  pneumatically 
applied. 

«BANK  PROTECTION:  Bank  protect/on 
shall  be  type:  4  ^nd   shall  conform  to 
subsection  50.30  of  the  specifications. 
Thickness   shall   be  12". 


DITCH.  GRADE 


WHEN  CONSTRUCTED 
ON    FILL    SLOPE  USE 
G"y  6"  WIRE    MESH,  6  g^- 
DELETE   ON  CUT  SLOPE. 


BANK  PROTECTION 
SEE  NOTES 


DEPRESS 


DEPRESS  G 


SECTION      A- A 


DIMENSIONS 

QUANTITIES 

A 

R 

 c 

CONCRETE    CU.  YD. 

2-0 

4-0 

0  -4 

~63cu.yd.  t  n  x  .051  cu.yd/lin.  ft. 

3-0 

4  ~0 

6  6 

I.Odcu.yd.  i  nx  Ollcu.yd./lin.ft, 

4-0 

8  -  0 

0  : 8 

cu  yd  i  nx.lOOcu.yd./lin.  ft. 

5-0 

8  -0 

P. 61  cu.ijd.-f  nx  .IPHcu.ijd /tin.  ft 

Excavation  -md  b;inh  pi 'o  let.  lion  I  o  bn  included  in  the  unit 
price    bid  for  Cenw  h 


5-/ -65 


5-/-  65 


State  Highway  Commission 
Helena ,  Montana 


STANDARD   DRAWING   NO.      51  03 


BACKFILL    RETAINER    S   CUTOFF  WALL 
FOR     VEHICULAR  UNDERPASS 


Approved 


: 


ml 


4-0  MIN.^ 


EXTEND  *4  BARS 
f-6"  INTO  CUTOFF  WALL 


3/4"  DIAMETER 
GALV.  ANCHOR, 
BOLTS  <S)  I  -  6 
CTRS. 


A-H- 
ELEVATION 


*    SEE   STD.  DWG.  NO  59-06 

**Hr  =  HEIGHT  OF  RIPRAP  (SEE  ROAD  PLAN) 

i    ON  THE  DESIGN  102,  THE  BACKFILL   MATERIAL   SHALL  BE  CRUSHED 
TOP  SURFACING  ONLY. 


DIAMETER 

(inches) 

CONCRETE     QUANTITIES       (CU.  YDS.) 

BACKFILL 
RETAINER 

CUTOFF 
WALL 

TOTAL 
CONCRETE 

102 

0.1 

1.7 

S  ..© 

126 

0.2 

2.0 

2.2 

162 

0.4 

2.8 

3.2 

180 

0.4 

3.1 

3.5 

198 

 _ 

0.6 



3.5 

4.1 

210 

0.3 

3.3 

3.6 

ALTERNATE  "A" 


6"x6"  REINF.  MESH 
6  GAGE 


ALTERNATE  "b"  f~ 


CRUSHED  TOP 
SURFACING 


NOTE:       CONCRETE    SHALL  BE  CLASS  "DD" OR  EQUAL. 

CONCRETE    QUANTITIES  ARE   FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD.  CONC. 
ANCHOR    BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER  LIN.  FT.  PIPE. 


777FT,  

CRUSHED  BASE  OR 
SELECT  SURFACING 


6"x6"REINF.  MESH 
6  GAGE 

SECTION  A-A 


0.20  PL.MIX  BIT 
-SURF.  SEAL  ft 
COVER 


SURFACING      QUANTITIES      PER     LINEAL  FOOT 

DIAMETER 
(inches) 

ALTERNATE  "A" 

ALTERNATE  "B" 

CUBIC  YARDS 

TON 

CUBIC  YARD 

TONS     BITUM.  MAT'L. 

TOP 

SURF. 

CR.  BASE  OR 
SEL  .  SURF. 

COVER 

mat'l. 

PLANT 
MIX 

TOP 

SURF. 

CR.  BASE  OR 
SEL.  SURF. 

PRIME 

PLANT 
MIX 

SEAL 

j      10  2 

0. 100 

126 

0.  047 

0.156 

0.0093 

0.096 

0.045 

0.1  II 

0.0009 

00057 

0.0009  j 

16  2 

0  073 

0.489 

0  0139 

0.146 

0.069 

0.408 

0.0014 

0.0087 

0.0014 

180        1  0.073 

0  446 

0.0142 

0  148 

0.071 

0  375 

0.0014 

0.0089 

0.0014 

1  98 

0088 

0  712 

0  0167  J  0176 

0.084 

0  627 

0  0017 

0.0106 

0.0017 

j      2  10       j  0.074 

0  333 

0  0140 

0.141 

Q.067 

0.267 

00014 

0.0085 

0.0014 

6>g 


/-  , a-  5> 


7-/S-  S3 


State  Highway  Commission 
Helena,  Montana 


&AS  DIRECTED  U/ITHIN  Z  ,0'  TO  6.  o'  FOR  PIPES 
GREATER  THAN  6 O"  PIAMET  E  R  OR  SPAN. 
Z.O'    FOR    SMALLER  PIPES, 

I  -re 


STANDARD  DRAWING  NO-  54-03 


p., 


*SO'  FOH  ALL   PIPE  SIZES 
UNLESS  OTHERWISE  DIRECTED- 


A/a'^.  59-0!      S9-Q3      JSS-Ot  <?  S9-OS~ 


sa.&' 


/ss/s/rA £>/,/-  rz>*> 
pas/A/p/jr/a/V;  fm/j 

M4FP/e/AL 
8£l/Ai£>/3Ft//2&£P> 
AMD  J?PZ7Z?/A/£ 
^PO/JA/£f  P/Pje 
£~OM/*OS£/?  OF 

papfp  ra  peots/F>£- 


-sr.- -  i    ,  «W  *  ■  't\ !.        fr:      *•  \ 


pa/&  a/swopi  r/<OA/  &p 


n/PAf<FP/FP\  swrz^saa  j  z?//r/*/rr/r/*  \  wfz.&vx 

OP        \&fP  Z/tf  PP.    \        or  Y^''e-C/M^7: 


i 

zy.  si 

i 


I 


<S  -  /£- 67 

//- 

STANDARD  DRAWING  NO.  59-04 

0  -  / -  67 

-  a? 

State  Highway  Commission 
Helena,  Montana 

STOCK  8  VEHICULAR  UNDERPASS  8.  DRAINAGE  STRUCTURES 
STRUCTURAL  PLATE  PIPE  ARCH 

Stote  Hignwxiy  tnglneer 

  jr  T 

/VOT~£~-  7~f?ese  sfrt/cfores  w/7/  oe  cf&S/j?ri<3 farf,  //? 'proposes as 
"       /ccfer  l//?t/erp<9SS  -  /?£"s/yr?  9S"<,  or  w/i/'c/tever  P&s/gn  /r?&y  reqa/r&<s>'. 
Mafer/iS/s,  //7^7e<s/As'7i/o/7  era?  o//?er  prov/-?/o/7S  J~/7£//  CO/?  form  fo  f/vs  Sfandanc/ 
5pcc  iFi  ca.~t/ons . 

7~/7&  f-erm  "VteA/co/ar l//7<ferp&ss" w/7/ £>e c/secfj  reg^r^/ess  of fAe  use  or  joc/rpo^s  of 
tAe  structure. 


Height  of  cover  shalt  not  be  less  than  5.0. 
feet.    Specia!  design  to  be  used  for  heights  less 
than  5.0  feet. 


Design 

Span 

Rise 

A 

B 

c 

H 

V 

X 

Y 

99 

6' II" 

3 '6" 

~ 

8'0" 

4'0" 

8'  9" 

2'9"  [ 

129 

I0'I0'/2M 

9' II" 

8'0,fi 

4'0" 

3'  2" 

2'9" 

856 

13' !0" 

IS'  9^2" 

lO'O" 

8' 6" 

9' 5" 

8'  0" 

4'0B 

3' 8" 

180 

I51  6" 

io'o" 

IO'O" 

if  Wd" 

!280" 

6'0,! 

4«  3» 

3'7"  ! 

192 

16'  2" 

34*10  " 

!2'0" 

12' 0" 

12'  0" 

6'0"! 

3!I0" 

5'0"  1 

1 

|       STANDARD  DRAWING  NO.  77^oT 


State  Highway  Commission 
Helena,  Montana 


CURB  INLET  BOX  AND  COVER 


C  r, 

n    —  ^7 — 

-  ~f 

* 

i.  w 

— > 

< 

1 1 

 n) 

*  Q  

ii   tj— 

> 

lO 

<   ~ 

ii  \j 

1        5         □     ^  » 

I" 


2'  l!34" 


SAFETY 
LUG 

DETAIL  1 

2'  II V 


GRATE  DETAILS 


%'\5MAnchor^|J© 


Bolts 


7/8"x  3"  Bolts 


H1 
@ 


3'0' 


Zi 


PLAN 


1 


1  ^  ^HK 
T  1  


29e 


J? 


o 

col 

I  v- 

i-4 — 

jQ^-l  Dip. 


1 


FRAME  DETAILS 


NOTES 

For  curb  heights  greater 
than  8  inches  curb  box  may  be  modified. 

Curb  and  gutter  to  be  warped  to  match 
drop  inlet. 

All  concrete  to  be  class  "DD"  OR  EQUAL. 

These  details  to  serve  as  an  example  only. 
Designers  will  design  to  fit  specific  conditions. 
See  plans  for  details  and  quantities.  Use  local 
standards  where  available. 

After  placement  of  curb  box,  the  adjustment 
slots  may  be  filled  to  supply  bearing  to 
bolts  so  to  carry  wheel  loads,  or  bolt  holes 
may  be  drilled  in  curb   box  after  grades 
are 


Vx  8"  Bolt 
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FLARED    END     TERMINAL  SECTION 
CORR    METAL     PSPE-ARCH  CULVERT 


Approved 
StGte  Highway  Engineer 


'HREADED 
ROD 


—  PIPE 


ROD 
HOLDER 


CONNECTOR  SECTION 


RIVETED  OR  BOLTED 


TYPE $2 

STANDARD  CONNECTSON 
FOR  !8"XH"  THRU  58" X  36"  ONLY 


GALVANIZED  TOP 
'  FiNISH  PLATE 


-HOLES  ON  12"  CENTERS 
ELEVATION 


| — J  TOE  PLATE 


STD. 


COUPLING  ^r^">7-^ 
BAND  PSST 

(type  s     ;  h-, 

CONliEcTtON )  if  ■ 


FiNISH  EARTH  SLOPE 
AS  REQUIRED 


APPROX. 
2-l/2:i  SLOPE 

V 


TYPE  ft3 

STANDARD  CONNECTION 
FOR  65"X  40"AND  72"X  44" 


SPAM 


REINFORCED 
EDGE 


PLAN 


'  PIPE-ARCH 

MINI. 

DIMENSIONS 

DIMENSION 

GA. 

A 

8 

H 

L 

w 

SPAN 

RISE 

l"  Tol 

Max. 

1  Tol 

IH>"  Tol 

2"  Tol 

16      1 1 

16 

r 

*" 

S  " 

19" 

30" 

22 

13 

16 
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10 

6 

23 

36 

25 

16 

16 
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12 
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42 
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36 
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14 
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16 
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39 

60 

43 
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12 

18 
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85 
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63 
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72 

44 

12 

18 

33 

12 

77 

114 

79 

49 

12 

IS 

36 

12 

77 
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85 

54 

12 

18 

36 
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138 

Flared  end  terminal  section  to  be  Included  in  length 
pips  shown  on  plans. 

All  parts  are  to  be  galvanized  In   accordoncs  with 
AASHO  M  36. 

Any  areas  where  galvanising  Is  broken  or  metal  is  bare 
shall  be   painted   with  one    coat  of  red    lead  or  zinc 
chromats   prime   and    two  coats   of  aluminum  point. 


Minor  variations  in  design  wilf  be  eeeaptobls  ,  however 
the  tolerances  must  net  be  escasdaa.  Seams  or  joints 
iengthttise  of  the  apron  will  be  acceptable  if  securely 
gelded  an<S  paintsd  as  provided  above. 
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GAGE  TABLE  FOR  CORRUGATED  ALUMINUM 
H-20  LIVE  LOAD 


p|PE 


Approved 
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GAGES  OF  NOT  ELONGATED  CORRUGATED  ALUMINUM  PIPE  CULVERTS 


Area 
Sq.  Ft. 


1.2 


1.8 


2.4 


3.! 


4.9 


7.  I 


9.6 


Dia. 
Inches 


15 


18 


21 


24 


30 


36 


42 


0.060  0060 


0.060 


Q075 


0.075 


Height  of   Cover  Above   Top  of  Culvert  (Feet) 


I  - 10 


0.06Q0.060 


0O60 


0.075 


0.075  0.075 


0.105 


0.105 


11-15 


0.060 


0075 


0.105 


0.105 


16-20  21-25 


Q060  0.060  0.060 


0.060  0.060 


0075  0.105 


0.075  0.105 


0.105 


0.135 


26-30 


0.075 


0.105  0.135 


0.135  0.164 


0.164  0.164 


0.105 


0.135 


0.135 


31-35  36-40 


0075 


0.164 


0.105 


USE  ELONGATED  PIPE 


Thickness 
Inches 

Gage 
(Appro*.) 

0.060 

16 

0.07  5 

14 

0. 1  05 

12 

0.1  3  5 

10 

0.1  64 

8 

0 


GAGES  OF  ELONGATED  CORRUGATED  ALUMINUM  PIPE  CULVERTS 


Are  a 
Sq.  Ft. 


12.6 


15.9 


19.6 


23.8 


28.3 


Dia. 
Inches 


48 


54 


60 


66 


72 


0.105 


0.105 


Height  of  Cover  Above  Top  of  Culvert  (Feet) 


HO 


0105 


0.105  0.105 


0.135 


0.135 


0.135 


11-15 


0.135 


0.135 


16-20 


0.105 


0.I3S 


0.164 


0.164 


0.135  0.164 


21-25  26-30 


0.135  0.164 


0.164 


0.164 


GAGES  OF  CORRUGATED  ALUMINUM 
PIPE -ARCH  CULVERTS 

Area 

Span 

Rise 

Dia.  of 
Pipe  of 
Eq.  Per. 

Height  of  Cover  (Feet) 

Sq.  Ft. 

Inches 

Inches 

2-9 

9-12 

12-16 

Li 

18 

1 1 

15 

0.060 

0.060 

0.060 

1.6 

22 

13 

18 

0.060 

0.060 

0.060 

2.2 

25 

16 

2! 

0.060 

0.060 

0. 060 

2.8 

29 

18 

24 

0.075 

0.075 

0.075 

4.4 

36 

22 

30 

0.0  75 

0.105 

0.105 

6.4 

43 

27 

36 

0.105 

0.105 

0.105 

8.7 

50 

3! 

42 

0.1  05 

0.105 

0.135 

11.4 

58 

36 

48 

0.105 

0.135 

0.135 

14.3 

65 

40 

54 

0.(05 

0. 135 

0. 164 

17.6 

72 

44 

60 

0.135 

0.164 

Note:  All  dimensions  are  in  inches,  except  fill  height. 

NOTE 


NOTE:  SKEW  RIGHT 
SHOWN. 

ANGLE  OF  SKEW  DEGREES 
TO  LEFT  AND  RIGHT. 

CUT  END  OF  CULVERT 
PARALLEL  TO  <L  OF 
ROAD  WHEN  SPECIFIED. 


WHEN  SKEW  ANGLE  EXCEEDS  20® 
AND  THE  PIPE  ARCH  HAS  THE 
ENDS  CUT  TO  FIT  A  SLOPE, ENDS 
SHALL  BE  REINFORCED  WITH 
MASONRY. 
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MEDIAN  BARRIER  FENCE 

Approved 
7  S»a?e  Hicihwcw  Enciinser 

BRACS       Bf?AC£    4  . 


TYPE  I 


WOVEW  W8RE 


3/8"  Sr<FSl  CAB*./? 


TYPE  3-CHASN  L 


WOVEN  WIRE  MEDIAN  BARRIER  FENCE 

WOVEN  WIRE-DESIC'N  832  -  ARTICLE  81.12 
BRACE  WIRE  -  PART  (D)  -  ARTICLE  81.12 
WOOD  POSTS  -  PART  (I)  -  ARTICLE  81.12 
METAL  POSTS-  PART  (H)  -  ARTICLE  81.12 
DE ADMAN  ---  PART  (L)  -  ARTICLE  81.12 
CONCRETE  MATERIALS  TO  CONFORM  1QSro.SP££. 
CONSTRUCTION  IN  ACCORDANCE  WITH  STO.JP£C. 
PROPOSAL  ITEM  NUMBERS: 

8071  TYPE  1  MEDIAN  BARRIER  FENCE  -  ROD 

8072  TYPE  2  MEDIAN  BARRIER  FENCE  -  ROD 

METAL  POST  SPACING  SAME  AS  WOOD. 
SET  END  POST  IN  CONCRETE 

METAL  LINE  POSTS  TO  HAVE  STANDARD  ANCHOR  PLATE 
END  POSTS  TO  BE  ANGLE  STEEL  2V'x2V'xV 


CHAIN  LINK  MEDIAN  BARRIER  FENCE 

WHEN  CHAIN  LINK  MEDIAN  BARRIER  FENCE  IS  SPECIFIED; 

REFER  TO  STANDARD  SPECIFICATIONS,  POff 

MATERIALS  AND  CONSTRUCTION 

CHAIN  LINK  FABRIC  TO  BE  GALVANIZED  STEEL 

TOP  RAIL  OR  CABLE  SHALL  NOT  BE  USED, 

TOP  AND  BOTTOM  OF  WIRE  MESH  SHALL  BE  KNUCKLED  SELVAGE , 


GENERAL  NOTES 

MAXIMUM  SPACING  BETWEEN  PANELS  AND /OR  PULL  POSTS 
SHALL  BE  APPROXIMATELY  400  FEET  ON  TYPES  1,  2 
AND  3  MEDIAN  BARRIER  FENCE  (LESS  IF  DIRECTED  BY 
ENGINEER  OR  SO  SPECIFIED) . 

SEE  STANDARD  DRAWING  NO,  8J -02  FOR  OTHER  DETAILS 
AND  FOR  DEADMAN. 


i 


STANDARD 


Stote  Highway  Commission 
Helena ,  Montana 


CATTLE  GUARD 


LIVE    LOADING:    STANDARD   JH2Q)  LOADING 


-1/2 "(J  X  6"  LAG  SCREW- 
1/4"  CONNECTION  PLATE  WELD  TO 
2X1  1/2  ANGLES  WITH  3/16  FILLET" 
WELD  ALL  AROUND. 


SEE  CONC.  FINISH 
NOTE  FOR  CONC.  - 
SURFACES  UNDER 
STRINGERS  V 


CROSSBAR 

tlOTE: 
SEE  APPROVED 
SHOP  OWGS. 
FOR  ACTUAL 
LOCATION  OF 
ANCHOR  BOLTS . 


7GA.  COLD  FORMED 
HIGH  STRENGTH 
STEEL.  (SEE  NOTES) 

NOTE:  EXTEND  END  CROSS- 
BAR PLATE  TO 
BOTTOM  OF  10  W=" 
STRINGER  WITH 
1-4  OF  i/8" FILLET 
'  WELD  SYMMET-  ' 

F.  CALLY  DISTRIB- 
UTED TO  FLANG 
AND  WEB  OF 
STRINGER 

^3/4"  <{>  ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REO  D  2I/2C 
EACH  END  OF 
EACH  SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.  = 
I.I  TONS/ SQ. FT 


PLAN 


THIS  DIMENSION  WILL  VARY. 
SEE  APPROVED  DWG.  FOR 
PROJECT  BEFORE  SETTIVG 


SEE  ROAD  PLANS  FOR  FINISHED  GRADE 
^C^OWN  OF  ADJ.  ROAD  SECTIONS. 


EST.  CLASS  A  CONC.  QUANTITIES 
24-0  RDWY.=  7    CU.  YDS. 
36-0  RDWY .=  II    CU.  YDS. 
20-0  RDWY.  =•  6    CU.  YDS. 
30-0  RDWY.  =  9    CU.  YDS. 

5/8"$  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  A  ROUND 
FAR  SIDE  v 

2X2X3/8X0-3"  L  S 


I0*WF2I* 


HINGE  DETAIL 


WASHER  SPACER 

17*17 

2I/2X2X3/8X2-II/2 


NOTE:  LOCK  DETAIL  SIMILAR  EXCEPT  tKD 
USE  5/8  C GALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  8  GALV 
HEX. NUTS  INSTEAD  OF  WELDED 
emnmhxBBBh       STUD  BOLT. 
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SIGNING  OF  MEDIAN  U  -  TURNS 

&»proved 
f  Stat*?  Hfijhway  E  gineer  | 

R3-  SO 
36  x  48 


Se  'A  (  OPTIONAL ) 
36  x  48 


EMERGENCY 


AUTHORIZED 
VEHICLES 
ONLY 


4"  SERIES  'C* 


4"  SERIES  'C' 


4"  SERIES  'C' 


4"  SERIES  'C 


4"  SERIES  'C' 


Margin  =  5/q 
Border  =  7/q 
Corner  Radius  -  2 


6" 


8"  Se 


4D 


12"  Series  F 


8"  Series 


motes: 

R3-4 
black 


Steel  guide  post  with 
design  'b'  delineator  as 
specified  in  Standard 
Drawing   No.    88  "  91 


and  R3-I0 
legend   on  white 
ized  background 

posts  for  med 

median  guard 

a ced   in  line  w 
posts. 


hh  — y-|      R3-4  (Optional) 


U-TURN  MEDIAN  OPENINGS 
(See  Std.  Dwg.20-05) 


( 


( 
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State  Highway  Commission 
Helena,  Montana 

TYPICAL    CROSSROAD    a    RAMP  LAYOUT 

Approved, 
f  State  fHiqhwav  Engineer 

R5-4 
36"  X  24 


merit*                 -  fcffective 
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STANDARD  DRAWING  NO.  88-59 

State  Highway  Commission 
Helena,  Montana 

TYPICAL   GUIDE  SIGN  PLACEMENT 

30-0" 


Daylight  Section 


Existing 
Guard  Rai!- 


5'-0" 


NOTE: 


For  other  sign  specifications  see 
Standard  Drawing  No.  88-67 


Fill  Section 

This  sign  location  detail  should  be 
used  only  in  extreme  cases  where 
sign  cannot  be  moved  ahead  or 
back  on  alignment  toprowideth® 
above  lateral  clearance. 


( 


NOTE' 

STRIPES  SHALL  BE  BLACK  AND  REFL ECTOR! ZED  WHITE. 
PANELS  SHALL  BE  MOUNTED  ON  STEEL    U   POSTS,  2  LBS./fT.  , 
WITH  INSIDE  EDGE  FLUSH  WITH  FACE  OF  CURB, 


(( 
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DELINEATOR    SPACSNG  FOR 
HORiZONTAL   HIGHWAY  CURVES 

Approved 

««taJe   m^hwav  Engineer 
T 

\^  DESIGN   V  DELINEATOR  PLACEMENT 


-Tongenf  vo  «:i 
of  curve 

DESIGN    "C"  DELINEATOR  PLACEMENT 


Place  Design  "C"  DeltneoSors 
on    curves    sharper    ifom  7e  30/. 
Position     delineator  faces 
perpendicular  to  tangent  to 
center  Sine  off  curve  as  shown, 
v  Spacing  shall  be  as  called 
for  in  Table  below. 


DEGREE 

SPACING  "A"  " 

[SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B  1 

C 

r  d 

r  E 

0°  TO  30s 

200° 

264' 

308+T0  !° 

0  75° 

le+TO  2® 

8  25s 

22  59 

Z®\ TO  3e 

95° 

8  70" 

3°+  TO  4° 

808 

145" 

240" 

4°+  TO  6e 

70° 

8  251 

280" 

264s  •■ 

6°+  TO  8e 

55° 

1008 

8  65° 

8e+T0  52° 

45 

8Q8 

135' 

-MM 

52®+T0  20° 

35c 

65" 

S75" 

2  8  0" 

20°  PLUS 

25li 

459 

75" 

8  50" 

Sift!? 

FiELD  METHOD  FOR  DETERMINING  DEGREE 
OF  HORiZONTAL  CURVES 


Distance  in  inches  equals 
degree  of  curvature. 


motes: 

J.  If  distance   F  5s  20  feet  or  more,  add  one  regutar  'K 

space  as  called  for  in  the  above  table. 
2.  See  Standard  Drawing  No.  38-98  for  Delineator 

Design  Details. 
Jh  Post  with  delineators  shall  be  placed  on  the  .right 

hand  side  facing  oncoming  traffic,  2'~0"  clear  from 

©dig©  of  shoulder  or  the  fees  of  curb       us  shown 

on  the  plans. 

<K  Delineator  button  shall  be  a  nominal  jf  diamete? 
reflector  as  specified  by  Standard 
Specifications. 

5.  Delineator  spacing  on  Tangent,  shall  b®  264°,  unless 
otherwise  noted  on  project  plans. 


6.  Interstate  highways  shall  be  continuously  delineated. 


7.  Posts  shall  be  installed  behind  guard  yaoi  posts 
there  is  guard  rail  installed  along  this  highway. 

8.  Where,  under  normal  spacing,  a  delineator  post  falls 
within  o  crossroad,  that  post  may  be  mowed  in  either 
direction  a  distance  not  to  eaceed  on®  quarter  of  the 
normal  spacing. 

j§.  Primary  &  secondary  highways  may  be  continuously 

delineated  in  areas  where    ground   blizzards  fflr© 
prevo  lent  or  Ira  areos   ©ff  hazardous 

alignment-,  otherwise,  curves   of  4*  and  shwpm 
shall  be  defeated  on  the  outside  of  the 
curve.  Where     ^erticol    alignment   to  rolling, 
horizontal    curves  less   than  <$®  m@y 
require  delineation. 
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MONUMENTS  a  MARKERS 


Approved 
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GENERAL:-  REFERENCE  POINTS,  PROJECT  AND  STATION  MARKERS  SHOULD  BE  SO  PLACED  THAT  THEY  WILL 
NOT  BE  DISTURBED  BY  MAINTENANCE  OPERATIONS.  PROJECT  AND  STATION  MARKERS  SHOULD  BE  PLAINLY 
VISIBLE  FROM  THE  HIGHWAY. 

RIGHT-OF-WAY  MONUMENTS  NOT  TO  BE  ORDERED  BY  CONTRACTOR  UNTIL  CHECKED  IN 
FIELD  BY  THE  ENGINEER. 

RIGHT-OF-WAY  MONUMENTS  TO  BE  PLACED  SO  THAT  OUTSIDE  FACE 
OF  MONUMENT  COINCIDES  WITH  RIGHT-OF-WAY  LINE. 


Mi* 


.1 


'Z  x  5"  Retnf  Tie 
bars  welded 


2- "2\34'  Sfl 
Rei^-l  bar' 


To  Face 


T 


5  -  I  \zi  Galv  fxj.Hd. 
Bolts  w'h  cap  nuU 
5e+  m  Cone,  and 
protrude  1" 
&o!t  ends  to  b? 
protected  for 
Shipping      US  ■) 


S'-onze  Tabis 


RIGHT-OF-WAY  MONUMENTS'  WILL  BE  SET 
AT  ALL  POINTS  WHERE  THE  WIDTH  OF  THE 
RIGHT-OF-WAY  CHANGES  AND  AT  PCs,  PTs 
AND  AT  ANGLE  POINTS .     WHEN  IT  SEEMS 
UNDESIRABLE  TO  USE  THE  CONCRETE  MONU- 
MENTS, AS  ON  LOT  OR  BLOCK  LINES  IN 
SOME  PARTS  OF  A  TOWN,  CONCRETE  MONU- 
MENTS WILL  BE  OMITTED  AND  IRON  PIPES 
OR  PINS  WILL  BE  PLACED  BY  STATE  HIGH- 
WAY COMMISSION  FORCES. 


RIGHT-OF-WAY  MONUMENT 
CONCRETE"- 

RUBBED  FINISH  ON  FACE,  4'W 
RECESSED  LETTERS  3"  HIGH; 
CORNERS  CHAMFERED  1/2". 

.2*2  R  56  Hh  Rein1 


J"1K  5"  Re 'in  t 

Tie  bars  W 
y/fclded 


SQUARE , 


r 


4-3    k  5- 6  5H 
Reini  Bars  4 
Wrap  tSars  with  .-tv 
*I0  Aire  s't       4  r~  .' 
4"  Pitch        '  "VT  / 

T 

Pvo\  No  Plate  ||p 
fx  b"x  Tt"  Pine  litl 
Panned  whrft 
ali  sides. 
5laci<  letters,  M 
4  Mo'?  7."  Hig'n.  !| 

To  i  I  Min  i'-fr' 


J 


To  be  set  in  top  of  project  marker 


BRONZE  TABLET 


5£CT\OKl  ft-A, 


EXPOSED  SURFACES  OF  THE 
TABLET  ARE  TO  BE  GROUND 
SMOOTH.     LETTERS  ARE  TO 
BE  RECESSED  1/16".  IN- 
FORMATION ON  THE  TABLET, 
INDICATED  BY  PIN  LINES, 
IS  TO  BE  STAMPED  IN  THE 
FIELD  BY  THE  ENGINEERING 
PARTY  AFTER  POST  IS 
PLACED,  USING  3/16" 
LETTERS . 


e>TATIQIsl  MARKfcRS 

STATION  MARKERS  ARE  TO  BE  SET 
OPPOSITE  EVERY  TENTH  STATION 
AND  AT  IMPORTANT  EQUATIONS. 
EQUATIONS  OF  LESS  THAN  100' 
MAY  BE  DISREGARDED.  MARKERS 
ARE  TO  BE  SET  ON  THE  NORTH  OR 
WEST  SIDE  OF  THE  CENTERLINE 
DEPENDING  ON  THE  GENERAL 
DIRECTION  OF  THE  ROUTE  OR 
SHALL  BE  SET  SO  AS  TO  BE 

VISIBLE  FROM  THE  HIGHWAY 
CENTERLINE  (ON  R/W  LINE 
IF  POSSIBLE) „ 


CONCRETES 

RUBBED  FINISH  ON  FACE. 
RECESSED  LETTERS  3"  HIGH 
EXCEPT  EQUATIONS  WHICH 
WILL  BE  1  1/2"  HIGH. 
CORNERS  CHAMFERED  1/2". 


PROJECT  MARKER  POSTS  TO  BE  REIN- 
FORCED CONCRETE „ 

CORNERS 

CHAMFERED  1/2".     PROJECT  NUMBER 
PLATE  TO  BE  FURNISHED  AND  ERECTED 
BY  STATE  FORCES.     SERIES  "D"  LETTERS 
AND  NUMERALS  TO  BE  USED  AS  PER 
STANDARD  ALPHABETS  PUBLISHED  BY 
BUREAU  OF  PUBLIC  ROADS „  1945. 

REFERENCE  POINT 

1"  IRON  PIN. 

ANOTHER  REFERENCE  POINT  TO  BE  SET 
ON  OPPOSITE  SIDE  OF  HIGHWAY. 


PROJECT  MARKERS  ARE  TO  BE  SET  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS  ON 
EITHER  SIDE  OF  THE  HIGHWAY. 

REFERENCE  POINTS  ARE  TO  BE  SET  OK 
BOTH  SIDES  OF  THE  CENTERLINE  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS  ,  " 
AT  ALL  PCs ,  PTs  AND  ANGLE  POINTS  £ NSJ 
AT  SUCH  HIGH  POINTS  OH  LONG  TANGENTS 
AS  MAY  BE  DESIRABLE.     EXCEPT  AT  / 
PROJECT  MARKERS,  THEY  ARE  TO  BE  AT 
ANY  CONVENIENT  DISTANCE  FTIOM  THE 
CENTERLINE. 

ALL.  CQHCRETE.  SHM-tL  BE  CLASS 
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STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA  59601 


January  1,  1970 

STANDARD  DRAWING  BOOK 

We  are  sending  the  following  additions  and/or  revisions  effective 
January  1,  1970,  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey 
covered  one,  original  issue  January  .1,  1969. 


11. 

1  i. 

OA 
Uh 

ko aQway  ijin d cm kiucxi  l  sl  d nage  ejIicls  • 

jy- 

14 

0  L  anQaru  ooj-ic  xrc  u  e  Appro  sen  oiaus  co  o  u  rucLurcs  • 

o canaarQ  toncrece  Approacn  oiaus  to  otructures  witn 

u  lype  ADucmencs , 

jU- 

Ul 

Culvert  Riprap. 

54- 

H  "3 

U  J 

Bedding  Material. 

c  c 
JD- 

UI 

Thickness  for  Corrugated  Steel  Pipe  2  2/3  x  1/2  Corrugation  - 

HZO  Loading. 

56- 

Oz 

Thickness  for  Corrugated  Steel  Pipe  3x1  Corrugation  - 

HzO  Loading. 

56- 

03 

Thickness  for  Corrugated  Steel  Pipe  3x1  Corrugation  - 

HZO  Loading. 

jo- 

ri/. 
04 

Thickness  for  Corrugated  and  Structural  Plate  Pipes  for 

Railroad  Cooper  E72  Live  Load, 

56- 

•07 

Flared  End  Terminal  Section  Round  Corrugated  Metal  Pipe. 

56- 

1  A 

•10 

Embankment  Protector. 

5  /- 

■01 

Thickness  for  Corrugated  Steel  Pipe  Arch  -  HzO  Loading. 

C  "7 

5  /- 

AO 

■oz 

Flared  End  Terminal  Section  Corrugated  Metal  Pipe  Arch  Culvert 

57- 

■03 

Bevel  on  Corrugated  Steel  Pipe  Arch, 

59- 

■03 

Step  Bevel  for  Circular  CSP  and  SSP. 

65- 

■01 

Thickness  for  Corrugated  Aluminum  pine  -  H20  Live  Load. 

69- 

■01 

Semicircular  Underdrain. 

80- 

■02 

Median  Barrier  Fence. 

82- 

■01 

Cattle  Guard, 

88- 

■09 

Signing  of  Median  U  Turns. 

88- 

•56 

Typical  Road  Approach  Signing. 

88- 

■58 

Typical  Crossroad  and  Ramp  Layout, 

88- 

■59 

Typical  Guide  Sign  Placement. 

88- 

■74 

X  1-1  Sign  and  Erection  Detail, 

88- 

■92 

Delineator  Spacing  for  Horizontal  Highway  Curves. 

90- 

■17 

Reflector  Washer 

90- 

•18 

Flex  Beam  Guard  Rail  Bridge  Approach. 

96- 

■01 

Monuments  and  Markers. 

NOTE  -  (1)        Add  these  drawings  to  your  book. 

(2)        We  are  also  sending  a  complete  new  index,  pages  1  through  6.  You 
should  destroy  the  old  index,  pages  1  through  5. 
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Melvin  C.  Rygg,  p.E„  ,  (/ 
Office  Engineer 
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State  Highway  Commission 
y.elena,  Montana 

GAGE  TABLES  FOR  CORRUGATED  6  STRUCTURAL  PLATE  PIPES 

FOR  RAILROAD  COOPER  E  72  LIVE  LOAD  : 

Approved^, 
rstare  Highway  Engine^ 

GAGES  OF  CORRUGATED  METAL  PIPE 
(ROUND  OR  VERTICALLY  ELONGATED) 


Diam. 

Area 

Height 

of  Cover  Above 

Top  of  Culvert  — 

in  Feet 

li;  in 

lincheslSq.  Ft. 

l-IO 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

18 

I  .8 

14 

14 

14 

14 

14 

14 

12 

12 

12 

12 

21 

2.4 

14 

14 

14 

14 

14 

12 

12 

12 

to 

10 

o 

24 

14 

14 

14 

!4 

12 

12 

12 

10 

10 

10 

30 

4.9 

14 

14 

12 

12 

10 

10 

10 

8* 

8* 

8* 

36 

7.  1 

12 

12 

12 

10 

8 

8 

8* 

8* 

8* 

8* 



42 

i  ■ — i 

9.6 

12 

12 

10 

8 

8 

+  42 

9.6 

8 

8* 

8* 

8* 

8* 

+  48 

12.6 

!0 

10 

8 

8 

8 

8 

8* 

8* 

8* 

8* 

+  54 

15.91 

8 

8 

8 

8 

8* 

8* 

8* 

8* 

0 

+  60 

19.6 

8 

8 

8 

8 

8* 

+  66 

23.8 

8 

8 

8* 

+  72 

28.3 

8 

8* 

*  Moke  a  trench  one  diameter  deep  in  orginai  soil  or  in  compacted  fill. 
The  gages  shown  are  the  minimum  structural  requirements  for  use  with 
adequate  backfill. 

For  recommended  minimum  height  of  cover,  see  below. 

+  Values  below  line  are  based  on  vertical  elongation  of  pipe. 


O GAGES  OF  CORRUGATED 
METAL  PIPE- ARCHES 


Diam.  of  Pipe 

Span 

Rise 

Height  of  Cover  -  in  Feet 

of  Equal  Periph. 

in 

in 

3-4 

5-7 

8-!5 

in  Inches 

incnes 

Inches 

Recom.  Minimum  Gage 

15 

18 

II 

14 

14 

14 

14 

18 

22 

13 

14 

14 

14 

14 

21 

25 

16 

12 

14 

14 

(4 

24 

29 

18 

12 

12 

14 

14 

30 

36 

22 

10 

2 

92 

36 

43 

27 

8 

10 

10 

!2 

42 

50 

31 

8 

SO 

!0 

48 

58 

36 

8 

3 

54 

65 

40 

8 

60 

72 

44 

8 

GAGES  OF  STRUCTURAL  PLATE  PIPE 
(VERTICALLY  ELONGATED) 


^I0T- 


Height   of  Cover — in  Feet 


'  inches  | 

l- 
5 

6- 
10 

"l5 

16- 

20 

21- 

25 

;>S- 
30 

31- 

35 

40 

41- 

45 

46- 
50 

51- 
55 

56  - 
60 

61  - 
70 

71- 
80 

81- 
90 

91- 
100 

50  i 

12 

12 

12 

i2 

12 

12 

12 

12 

12 

12 

10 

10 

8 

7 

5 

5 

1     86  i 

12 

12 

12 

12 

12 

12 

12 

12 

12 

SO 

10 

8 

8 

7 

5 

3 

|  72 

12 

!2 

12 

12 

12 

12 

12 

<2 

SO 

10 

8 

8 

7 

5 

3 

1 

1     78  1 

10 

12 

12 

12 

12 

\Z 

12 

10 

10 

8 

8 

8 

5 

3 

! 

84 

10 

12 

12 

12 

12 

12 

12 

10 

iO 

8 

8 

7 

5 

3 

i 

90 

10 

12 

12 

12 

12 

12 

10 

10 

8 

8 

7 

5 

3 

I 

96 

8 

12 

12 

12 

12 

10 

10 

10 

8 

7 

7. 

5 

3 

1 

103 

8 

10 

10 

10 

10 

10 

10 

8 

7 

5 

5 

3 

1 

j 

) 

1 

!20 

8 

10 

10 

10 

10 

10 

8 

7 

5 

5 

3 

i 

"32 

8 

10 

10 

10 

10  |  8 

8 

7 

5 

3 

S 

i 

!.  7 

8 

10 

10 

8 

8 

7 

5 

3 

1 

1 

1  

!5S 

8 

8 

8 

3 

8 

5 

3 

1 

Use  special  design  for 
structures  with  height 

I     i6S  | 

7 

8 

8 

8 

8 

7 

5 

3 

! 

130  i 

1  7 

8 

8 

8 

8 

5 

3 

! 

of  cover  exceeding 
this  table. 

Main 
Track 


PIPE 


Secondary 

Track 


■m 

0/2 

or 

60" 

18" 

0/3 
or 
12" 


42" 


PIPE-ARCHES 


Main 
Track 


Secondary 
Track 


UP  TO  OVER  UP  TO  OVER 
120"  0     120"  D    120" D    120"  D 


3? 


m 

m  w  i 

>m 

S/2 

S/3 

2" 

or 

or 

24" 

!£" 

Minimum  height  of  cover  for  corrugated  metai 
structures  under  Cooper  E  50  to  E  72  railrocd 
loadings,  for  main  and  secondary  tracks. 


s  _  /_  tf* 

/- 

JO-  A  ^    1      o  -  i  - 
/  -  ^Lf      1      7-  /  -  &0 

1  

STANDARD  DRAWING  NO. 

56*07 

State  Highway  Commiss 
Helena,  Montana 

/  — 

ion 

FLARED     END  TERMIN/ 
ROUND  CORRUGATED 

VI  SECTION 
METAL  PIPE 

> 

Approved 
Stcf  6  Highway  Engineer 

THREADED 
ROD 


PIPE  — 


CONNECTOR 
LUG 


THREADED 
ROD 


CONNECTOR 
SECTION  ~~" 

RIVETED  OR  BOLTED 
ROD  HOLDER 


TYPE  i 

FOR  12"  THRU  24"  ONLY 
STANDARD  CONNECTION 


TYPE  2 

FOR  30"  AND  36"  ONLY 
STANDARD  CONNECTION 


TYPE  3 

FOR  42"  AND  48" 
STANDARD  CONNECTION 


GALV  TOP  FINISH 
PLATE 


1  ._ 


HOLES  ON  12"  CENTERS  MAX. 
ELEVATION 


I "      TOE  PLATE 


STANDARD 
COUPLING 
BAND 


FINISH  EARTH  SlOPE 
AS  REQUIRED 


_APPROX.  2-1/2=1 
SLOPE 


8" 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION 


PIPE 
DlAM 

WIN. 

GA. 

DIMENSIONS 

A 

l"  Tol 

6 

Mox. 

H 

l"  Tol 

1  V'Tol 

_2^Toli 

12" 

16 

6 

6" 

6" 

21  " 

24" 

15" 

16 

7 



8 

 .  . 

6 

26 

30 

18" 

16 

8 

10 

6 

31 

36  j 

2l" 

16 

9 

12 

6 

36 

42  | 

24" 

18 

13 

6 

4  1 

48 

'  30" 

.4 

12 

16 

8 

5, 

60 

36" 

14 

14 

19 

9 

60 

72 

42" 

12 

16 

22 

If 

69 

84 

48" 

12 

18 

27 

!2 

78 

90  1 

ySS  REINFORCED 
\  EDGE 

V 


PLAN 

Flared    end    terminal    section    to  be  Indudsd  In   length  of 
pipe    shown    on  plans, 

All    parts    are    lo    be    galvanized    In    accordance  with 
AASHO     M  36. 

Any    areas    where   golvanlzlng    Is   broken  or    metal    Is  bora 
shall    be    painted    with  one   coat    of  red     lead    or  zinc 
chromate    prime     and     'wo    coats   of    aluminum  palni. 


Minor  variations  in  design  will  be  acceptable  ,  however  the 
tolerances  musl  not  be  exceeded.  Seams  or  joints  lengthwise 
of  the  apron  will  be  acceptable  if  securely  welded  and 
(jointed  as  provided  above. 


( 


ii zHEss5ag  m-if-  "JUS 

II*  1*  *k>& 

56-/0 

J&rza£r7?tc£*\\\-\-  foe 

i-i-  <o9 

7-/-  69    \  \ 

Drawinci  Mo. 

Stafe  Highway  Commission 
Helena,  Montana 

EMBANKMENT  PROTECTOR  : 

Approved  S0~f'&? 
StoSe  Highway  Enainser 

\  £W£-£.r/r£-        [  g>.s-*7                  1  S-  S  —  4.  7 

STANDARD  DRAW    NO.       57  -  0! 

1  State    Highway  Commission 
Helena,  Montana 

GAGE  TABLE  FOR  CORRUGATED  STEEL  P!PE  ARCH  Amoved  ^2 

H-20  LOADING  ^W^L^ 

GAGET  FOR  CORPL/GATED  STEEL  P/PE  ARCH 


33Sx  %  "  CORRl/GAT/ON  R/VETIVELD  OR  HEUCALLY  PA  BR /CAT ED 


AREA 

Eso.ro 

(In.) 

O  ICC 

EVA  .  OR 
P/PE  Of 

fa.  per 

r7//jfl  furl 

GAGE 

LAYOUT 
OZM.B 

frh.) 

MAXIMUM 

COVER 

(ft.) 

COVER 

(ft) 





// 

/s 

/6 

4% 

/J 

2 

/.e 

/j 

/8 

/6 

/2 

2 

2.2 

2S 

/e 

2/ 

/6 

/O 

2 

2.8 

29 

/s 

24 

/6 

S% 

9 

2 

4.4 

S.T6 

22 

<30 

/6 

6% 

9 

2 

6.4 

43 

27 

3S 

/6 

7 

7 

jrd 

or/ 

42 

/4 

7 

^— 

S3 

36 

43 

/2 

9% 

7 

e 

/4.3 

65 

40 

<34 

/2 

/Op 

7 

2 

'J*- 

72 

44 

/O 

/A 

7 

P 

P/.J 

7I 

49 

6~<S 

S 

7 

2 

PS.3 

S3 

S4 

72 

(5 

/4% 

7          1  2 

A/Off    Use  J/Z&c/a/  cScs far  sTrc/ctcre-j  &ts/^f 
/je'j&ts   of  cotter   c*rce>ec//'no  f/yese  -faS/cj. 


\ 

I  I  GAGES  FOP  GORE/UGA  TED  SEE  El  P/PE  ARCH 

\  J"*/"  COPPOGATfOf/ P/lYEFkfElD  OR  PEE/CMlY    P/I&P/CA TED 

3  ' 


AREA 

(Sq.fO 

SPAN 
Tin.) 

P/Sf 

CJh.J 

O/A.  Of 
R/Pf  OP 
Ed.  PEP. 

M/N/MUM 
CAGE 

LAYOUT 
(In.) 

COWER 

fPZJ 

C014FP 
(Pi) 

//4 

43 

/£ 

/3 

/2 

2 

/4.3 

<rs 

40 

J34 

/4%> 

/2 

2 

/76 

72 

44 

60 

/2 

2 

22 

73 

jrs 

6o~ 

/e 

P/ 

AST 

2 

2€ 

<57 

72 

/4 

2/>3 

/S 

2 

3"/ 

87 

63 

73 

/4 

22 

/4 

2 

33- 

9S 

07 

£  4- 

/£ 

22% 

Y2 

fOJ 

7/ 

90 

/2 

23 

// 

2.S 

//z 

7S 

<?£ 

/2 

23% 

/O 

2.5 

*S2 

//7 

79 

/02 

/2 

24 

/O         I  2S 

3S 

/26 

33 

/OS 

/O 

24% 

/O         I  2S 

/yc?7Zf3~. '  L&e  jjOfc/a./  ofew'&f?  for  j-tfrisctc/r&j  u//ih 
nasi?  his  of  coyer  <?xc&ec//'r>g  rffese  to.  6 fas, 
J&//°£'ARCH  SWA^S  J~P  ~s~d&w  ss  r-eqts/r&ef  J~fe/.  £2tM$  //-?. 


/YOn?.'  Jh>e  SVe/ EDtvo*  73- OS  /f  cr^toff  «/*//  ,j  read  red. 


r 


c 


( 


STATE  HIGHWAY  COMMISSION 
HELENA s  MONTANA  59601 


July  1,  1969 

STANDARD  DRAWING  B^OK 

We  are  sending  the  following  additions  and/or  revisions  effective  July  1, 
1969,  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered 
one,  original  issue  January  1,  1969. 
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Flared  End  Terminal  Section  Round  Corrugated  Metal  Ripe. 
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Historical  Markers. 

NOTE  -   (1)     Add  these  drawings  to  your  book. 

(2)     We  are  also  sending  a  complete  new  index,  pages  1  through  5.  You 
should  destroy  the  old  index,  pages  1  through  5. 
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STANDARD  DRAWING  NO.     39-  04 

State  Highway  Commission 
Helena,  Montana 

8"PC.  CONCRETE  PAVEMENT 
CONSTRUCTION  JOINT  8  HEADER 

Apo.swjvefl! 
^Sfare  Highway  Engineer 

3/h"  BOARD    TO  BE  SHAPED 

HEADER 


fJLL  W/TH  JO/HT  S&FILEP 
(Ftp.  SPMC.  (S3  -5 


ro  pavement  cpo ss -seer/or/ 

LEFT  W  PLACE. 


PAYMENT 
\   ~ 


•EDGING  &AD.  g 

HEADER 


I  "4  x  18  "DOWEL  A 
A>7/D  POMT  OF  SLAB 
\ SPACED  /Z"C-C  AND 
,  «  "  FPOM  EDGE. 


h- 


SECTION  A- A 


HEADERS  TO  BE  CONSTRUCTED  AT  BEGINNING  AND  END  OF  PAVEMENT , 
AT  INTERSECTING  ROADS  AND  STREET  RETURNS  WHERE  FUTURE  P.  C.  CON- 
CRETE PAVEMENT  MAY  3E  CONSTRUCTED. 

THE  CONTRACTOR  SHALL  FURNISH  CHAIRS,  STAKES  AND/ OR  SUPPORT- 
ING DEVICES  CAPABLE  OF  HOLDING  THE  DOWELS ,  AND  JOINT  FILLER,  SE- 
CURELY AND  RIGIDLY,  IN  THEIR  REQUIRED  POSITIONS.  THE  DOWEL  AND 
JOINT  FILLER  SUPPORTING  DEVICES  MAY  BE  FACTORY  ASSEMBLED.  THE 
CONTRACTOR  SHALL  FURNISH  THE  ENGINEER  WITH  DETAIL  DRAWINGS  OF 
THESE  DEVICES,  A  SUFFICIENT  TIME  IN  ADVANCE  OF  CONSTRUCTION,  FOR 
HIS  APPROVAL.  ANY  APPROVAL  OF  DRAWINGS  OF  THESE  DEVICES  SHALL 
BE  CONSIDERED  TENTATIVE  AND  FINAL  APPROVAL  SHALL  BE  CONTINGENT 
UPON  THEIR  SATISFACTORY  PERFORMANCE , 


KEYWAY  DIMENSIONS  ON 
STD.  DWG.  NO.  39-05 


NO. 4  x36"  DEFORMED  TIE  BAR 
AT  MIDPOINT  OF  SLAB  SPACED 
24"  c-c  6.  12"  FROM  EDGE 
■  4-  ■■■•..'(...-.■ 


3"  TIMBER  HEADER  WITH  KEYWAY  SHAPED  TO 
PAVEMENT  CROSS  SECTION  AND  SLOTTED  OR 
DRILLED  FOR  TIE  BARS. 

i 

TIMBER  HEADER  AND  KfcKWAY  SHALL  BE 
CLEANED  AND  OILED  EACH  TIME  THEY 
ARE  USED. 


FILL  WITH  JOINT  SEALER 
(FED. SPEC.  SS-S-164) 


SAW  CUT 

MIN.  1/4"  MAX.  3/8' 


CONSTRUCTION  JOINT  TO  BE  INSTALLED  AT  THE  END 
OF  EACH  DAYS  RUN  OR  WHERE  AN  INTERRUPTION  IN  CON- 
CRETE OPERATIONS  OF  MORE  THAN  30  MINUTES  OCCURS. 
TIMBER  HEADER  AND  KEYWAY  STRIP  SHALL  BE  REMOVED 
WHEN  CONCRETE  OPERATIONS  ARE  RESUMED  AND  FRESH 
CONCRETE  PLACED  DIRECTLY  AGAINST  THE  OLD. 


OA" 


SMOOTH  STEEL  DOWELS,  3/4" 
BOARD  JOINT  SEALER,  TIMBER  HEADER 
WITH  KEYWAY,   JOINT  SEAI ER,  AND 
SHI  PORTING  DEVICES  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  SQUARE  YARD 
FOR  P.  C.  CONCRETE  PAVEMENT. 


c 


|       STANDARD  DRAWING  NO.  56-07 

Stfot®  Highway  Commission 
Helena,  Montana 

FLARED     END     TERMINAL  SECTION 
ROUND      CORRUGATED     METAL  PIPE 

Appr ovstt 

yfL;  ^i^0!a^f  rz.  -r-a>g 
ySlale  Highway  Engineer 

THREADED 
ROD 


PIPE 


CONNECTOR 
"  LUG 


THREADED 
ROD 


CONNECTOR 
SECTION  ~~~J 

RIVETED  OR  BOLTED 
ROD  HOLDER 


TYPE  I 

FOR  12"  THRU  24"  ONLY 
STANDARD  CONNECTION 


TYPE  2 

FOR  30"  AND  36"  ONLY 
STANDARD  CONNECTION 


TYPE  3 

FOR  42"  AND  48" 
STANDARD  CONNECTION 


^REINFORCED 
EDGE 


HOLES  ON  12"  CENTERS  MAX. 
ELEVATION 


J  TOE  PLATE 


STANDARD 
COUPLING 
BAND 


FINISH  EARTH  SLOPE 
AS  REQUIRED 


PPROX.  2-1/2 
SLOPE 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION 


PIPE 
DIAM 

(WIN. 

DIMENSIONS 

GA. 

A 

l"  Tol 

B 
ivlan 

H 

l"  Tol 

U 

1  V'Tol 

w 

2"  Tol 

12" 

IS 

4V 

6" 

6" 

21" 

24" 

15" 

16 

6 

8 

6 

26 

30 

18" 

16 

7 

9 

6 

36 

2l" 

16 

8/i 

1 1 

6 

36 

42 

24" 

16 

9'/2 

12 

6 

42 

48 

30" 

14 

12 

15 

7'/2 

52 '/2 

60 

36" 

12 

14 

18 

9 

63 

72 

42" 

12 

16 

21 

ioV2 

73>2 

84 

48" 

12 

18 

27 

12 

84 

90 

PLAN 

Flared    en<S    termlnol    section    to  be   included  In   length  of 
pipe    shown     on  plans. 

All    parts    are    to    be    galvanized    In    accordance  with 
AASHO     M  36. 

Any    areas    where   galvanizing    is   broken  or    metal    Is  bore 
shall    be    painted    with  one   coat    of  red     lead    or  zinc 
chromate    prime     and     two    coats   of    aluminum  paint. 

Pipe    end   to   which   flared    end     section   it  to  b« 
fastened    shall    not    be  reinforced. 

Minor  variations  in  design  will  be  acceptable  ,  however  the 
tolerances  mus1  not  be  exceeded.  Seams  or  joints  lengthwise 
of  the  apron  will  ba  acceptoble  if  securely  welded  and 
painted  as  provided  above. 

The  metal  gog.es  sholl  be  the  same  on  His  pipe  fo 
which  the  section  is  fastened. 


9-17-  63  III- 1-  <b8 


Stondord  Drawing  No.  56-/0 


jSfofe   Highway  Commission 
Helena,  Montana 


EMBANKMENT  PROTECTOR 


1  /P**'sr<ro 

/- / -  44- 
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STANDARD  DRAWING  NO 

.  57-02 

/-/-*■*- 

/-  /  —  ^  ? 

Stote  Highway  Commission 
Helena,  Montana 

FLARED    END     TERMINAL  SECTION 
CORR    METAL     PIPE  -ARCH  CULVERT 

Approved 
y  State  Hiahwav  Enaineet 

THREADED 
ROD 


PIPE 


ROD 
HOLDER 


CONNECTOR  SECTION 


RIVETED  OR  BOLTED 


TYPE»2 

STANDARD  CONNECTION 
FOR  I8"Xll"THRU  58"X36"0NLY 


GALVANIZED  TOP 
FINISH  PLATE 


TYPE  ^3 

STANDARD  CONNECTION 
FOR  65"X  40"AND  72"X  44' 


SPAN 


REINFORCED 
EDGE 


- J  TOE  PLATE 


HOLES  ON  12  CENTERS  MAX 
ELEVATION 


STD. 
COUPLING 
BAND 

(TYPE  3 
coNrtecrioN  ) 


_FINISH  EARTH  SLOPE 
AS  REQUIRED 


MAX.  iO 


APPROX. 
2-1/2:1  SLOPE 


PLAN 


PIPE-ARCH 

MIN. 

DIMENSIONS 

DIMENSION 

GA. 

A 

B 

H 

L 

w 

SPAN 

RISE 

1  "  Tol 

Max. 

l"  Tol 

life"  Tol 

2"  Tol 

18 

1 1 

16 

4'*" 

9" 

6  " 

19" 

30" 

22 

13 

16 

5V 

10 

6 

23 

36 

25 

16 

16 

6V 

1  % 

6 

28 

42 

29 

18 

16 

7" 

14 

6 

31^2 

48 

36 

22 

14 

BV 

16 

6 

38'* 

60 

43 

27 

12 

io  v 

I7>2 

7-5/8 

47 

75 

50 

31 

12 

1 2  Us" 

20 

9-1/8 

54 

85 

58 

36 

12 

14" 

26 

10  5/8 

63 

96 

65 

40 

12 

I5V»" 

27 

10  5/B 

70 

112 

72 

44 

10 

VtW 

28 

12-1/8 

77 

128 

Flared  end  terminal  section  to  be  Included   In  length  of 
pipe  shown  on  plans. 

All  parts  ore  to  be  galvanized  In  accordance  with 
AASHO   M  36. 

Any  areas  where  galvanizing  Is  broken  or  metal  Is  bare 
shall   be   pointed    with   one    coat  of  red    lead   or  zinc 
chromate   prime  and    two  coots   of  aluminum  paint. 

Pipe  end   to  which  flared  end    section  Is  to  be 
fastened   shall   not    be  reinforced. 

Minor  variations  in  design  will  be  accspf able  ,  how«w»? 
the  tolerance*  mutt  not  be  exceeded.  Seams  or  Joints 
lengthwise  of  the  apron  will  be  acceptable  if  securely 
welded  and  painted  as  provided  above. 

The  metal  gages  shall  be  the  soma  at  the  pip*  to 
which  ths  section  is  fastened. 
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STANDARD  DRAWING  NO. 

57-  03 


Stole    Highway    Commission        BEVEL    ON  CORRUGATED     STEEL    PIPE      ARC  H 


Helena,  Montana 
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STANDARD  DRAWING  NO.  69-01 

Stote  Highway  Commission 
Helena,  Montana 

SEMICIRCULAR  UNDERORAIN  f 

Approved  ^ 

A 

6 

—S"  1 

t^i — 

i, 

 v 

£C  / 

je.  / 

Drawn  6-24-68 

Revised 

/- 1-61 
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STANDARD  DRAWING  NO.  88-39 

State  Highway  Commission 
Helena,  Montana^  | 

WEIGH 

STATION  SIGNS 

Approve^, 
}£tate  Highway  Engineer 

NOTE 

WEIGH  STATION  GUIDE  SIGNS  SHALL  HAVE  WHITE 
LEGEND  AND  BORDER  ON  INTERSTATE  GREEN  BACK- 
GROUND. LEGEND,  BORDER,  AND  BACKGROUND  SHALL 
BE  REFLECTORIZED.   TYPE  A,B  REMOVABLE 
COPY  SHALL  BE  USED.  (SEE  STANDARD  SPECIFICAT- 
IONS). 


9"R 


i2"R 


WEIGH 
STATIOr 
1  Ml  LEI 


2 


WS-f 
12"  NUM. 


12"  U.C. 
]Tl2"U.C. 


po"u.c. 


1/2' 
2"- 


EIGH 
STATION 

11/4  MILES 


2 


»2"U.C. 
12"  U.C. 


JO"  U.C. 


9'-0"X  6'-0" 


2"- 


-1/2* 


—  J2HR 


^-1/2  — 
\  —  2"- 


ALL  TRUCKS 


9"R 


COMMERCIAL 
VEHICLES!! 


NEXT  RIGHTS 


JO"  U.C. 
10"  U.C. 

[/o"u.c. 


J0"U.C. 


WEIGH 
STATION 


Jo"u.c. 
jo"u.c. 


16-2/8" 


RIM  \    ^—1/2"  — 

12-0HX?l-Ox      N   2"- 

WMITE  LEGEND  ON  REFLECTORIZED 
BLACK  BACKGROUND. 


r 


WS-3 

8*-0"X6(-©a 
TYPE  'B' 
14-1/4"  X 17- 1/4"  AT  45* 


—  1/2" 


WEIGH 


—  !2"R-7 


RIGHT  LANE 


open  closed: 


I/O"  U.C, 


io"u.e„ 
iowu.e. 


f2'-0"X8'-0" 


To  Be  Designed  By  Etoefrical  Depi 


Drawn 


Let 


State  Highway  Commission 
Helena,  Montana 


DELINEATORS 


12  Holes,  1/4  <J), 
Punched  on  )" 
Centers  prior  to 
Galvanizing. 

Steel  W  Section 
Post,  6'  in  Length 
Min  1.0  Lbs.  per  Ft. 
{Type  i  Standard  Specs 


Lock  Tab  to  keep 
Strap  from  rotating 


3/A 

l"X.063"X5l/4 
Aluminum  Strap 


V32  Aluminum  Bolt 
(See  Note  10) 
A^Mjp- — Steel  "V  Post 
n  Shop  Bend  160° 
Field  Bend  90°  Tangent 
to  Curve. 


Aluminum 
Pull- Through  Rivet 


Aluminum  Pull-Through  Rive? 


Crystal  Reflector 


TOP  VIEW 


n  — \ 
Hi  hi  4- 


(CRYSTAL) 


Typical  Use. 

Interstate  -  Continuous  along 
roadway. 

Primary  S  Secondary  -  Where  warranted. 


Aluminum 
Pul  I  -  Through  Rive? 


J  AMBER) 

Typical  Use. 

Ail  romps  and  speed 
change  lanes. 
Special  Use.' 

Construction  zones  or 
temporary  connections, 
only  as  warranted  by 
an  engineering  study. 


Mount  3 
Crysta! 
Reflector  on 
Aluminum  Strap 


(CRYSTAL,  BI-DIRECTIONAL) 
(ADJUSTABLE  S 

Typical  Use: 

On  curves  sharper  than 
7° 30'  where  necessary 
to  aim  delineator  lens 
for  full  reflectivity. 


See  Note  10 


1 


0.10  Alum.  Plate 
TOP  VIEW 

0. 10"  Alum.  Plate 


"J 


5/32"  Aluminum  Bolt 

(See  Note  10) 


irrvrTr 


'//AWV'WAWX'/.' 


DESIGN  D 
(AMBER,  BI-DIRECTIONAL) 

Typical  Use 

Ramp  terminus  with  crossroad 
Rood  approaches  to  major  highway. 

notes: 


DESIGN  _ 
(AMBER) 


Typical  Use. 


Mounted  in  gore  at  exit 
ramps.  Af  curbed  nose  of 
median  or  other  channelizotion. 


5/32"  Aluminum  Bolt 

(See  Note  105 
DESIGN  "F" 

(CRYSTAL,  BI-DIRECTIONAL) 

Typical  Use.' 

Tangent  run  -  off  in 
conjunction  with  Design 
"C".  (See  Std.Dwg.8®-92 
ortd  ?•  and  flatter. 


1  Post  type  shall  be  as  shown  in  DESIGN  °7f  for  all  designs 
2^  Reflectors  shall  be  center  mount. 

3.  Post  with  delineators  shall  be  placed  facing  oncoming  troffic, 
jE'-Q"  cleor  from  edge  of  shoulder  or  the  face  of  curb,  or 
as  shown  on  plans. 

4.  Ptosis  shall  be  driven,  using  an  approved  meta!  driving  cap, 
prior  to  installation  of  the  delineators. 

5»  All  sheet  aluminum  shall  conform  to  Standard 
Specifications. 

For  spacing  of  Guide  Posts,  see  Horizontal  Spacing  Chart, 
Standard  Drawing  No.  88-92 
2,  On  tangents,  unless  otherwise  specified  in  the  plans,  the 
nominal  spacing  of  Guide  Posts  shall  be  264' . 


Posts  shall  be  installed  behind  guord  rail  posts  where 
there  is  guard  rail  installed  along  the  highway. 
Where,  under  normal  spacing,  a  delineator  post  falls 
within  0  crossroad,  that  post  may  be  moved  in 
either  direction  a  distance  not  to  exceed  one  quarter 
of  the  normal  spacing. 

V32"  Aluminum  Bolts  of  suitable  length.  Jam  threads 
after  turning  nut  tight  to  prevent  removal.  Rivet 
Delineators  to  plate  prior  to  mounting. 


DELINEATOR  LEGEND 


~~ 1 

TYPE  A 

»— 1 

TYPE    0  1 

TYPE  8 

— In 

TYPE  E 

!  vl — V 

TYPE  C 

M 

TYPE    F  1 

REVISED 

4-15-68 

11-22-68 

STANDARD  DRAWING  NO.  90-02 

EFFECTIVED 

ll-l  -68 

1-1-69 

State  Highway  Commission 
Helena,  Montana 

METAL    GUARD  RAIL 

< 
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iSju.  ^£0^/A?£  r/^e  M/gsw^/e  ^o^A/<a^^aorAA  s/^s. 


//-  /-  &7 

4  - 15  -t>8 

SfANDAeD   DSAW/NG  A/O.          SO  -  05 

4-/- 68 

5JAJE.   HIGH  WAV  COMM. 
HELENA,  fi10A/]~. 

MULJILANE  BRIDGE   END   f   BRIDGE  PIE PL 

TREATMENT  a 

4y5fAT£?H/GH WA y  £A/0/AI££/e 

WHEN  RAIL  not continuous       see  detau 


_  mco/aaj  Flabf  see  DEfA/L  'o' 


<=0 


CA&LE  ■  CHA/A 
LIU1L  BAZBIEZ. 
ANCHOK6  D  /Al 
3P/DGE  P/E/ZS 
WW*  WALLS. 

Height  Not  T° 
peojecr  above 

Be  I  DUE  SAIL  ' 


MEDIAN 


MEDIAN  FIAS.E  see  DEfAIL  "D 


STD.  87S  AVICl4oe  sectio, 
SfO.    DV/O.UO.  30-03 


VJHEN  MA JCAlNG  continuous  sail  see  detail  "c" 


t 


SEE  OEpA/L  "e"  9"- fa  foe 

3£IOOE  ENO  AA/CA/0/Z  - 

_   edge  op  sfouLose— v   J_  J^^T—  _  FACE  of  ge/PG£  SAIL  peoJECfEO-. 

B  u  


sce  detail  E  fo-04  Foe 
eeiooE  emo  Af/cnoe. 


1 


MEDIA  a/ 


eoo    n.*  post  ,ZEzf^~^^ 


eoee  of  s*J 


face  eeiocEe/iiL  peoj. 


DETAIL  "D" 
(see  mots) 


DEJAIL  "£>" 

(SEE  AIO/E) 


f/Of£  5  - 

a/./.  App/eo#CA>  seioG£  £*/os  eeau/ee  r~iAee  /  4A/c/-toe  r^^ApAyiFAi/-. 

BlS/DSES  tV/fA/  ft/CL  Sa70LA/.DEa^  lAV'OfA/  BEOU/ieB  A  M/A//MUM  &A/L 

l^BA/p/vie/vr  op  //z.s'  oa/  our  s/ob  s^oc/l  dbs  *  zoo'  on  m£p/aa/  s/de. 

foe  L£SS  TNAfJ  FULL  3F70C/LDeie  WIDTH  e£f£je£  f0  5TD.  DWG.   f0-04  CAAEJ "A' Of?  "8" 

SEE  DMS.    70-03  p0*?  87. s'  ANCF/oe  SBCflOFj    NOTED  /a/  DETAIL  "D". 

PE7AIL    "8",  "c"  4"D"  -    IF  BIS/DGE   EAID  AWCAOIZ  fOSf  IS  MOf  £>£Oi/'OE D  SEE 
'ALpEA?A/Afe  2  '  SfD.  DH/G   ?0 -  04  . 

SEE  S/-D.  DWG     ?0  -  03     F°&    DETAIL  5    Of    Ap  -  /   COA/GeEpB  A//CA0&,  l( 
Ap-Z,    Afi-3.    Af>-4   S/-££L  BeAC/eefS. 


see  detail  '£"  fO-04  roe 


DETAIL  "C 
(see  aiote) 


/lores  - 

se/PG£  p/ees  oe  osspeucfio/Js  Less 
Tnaa/  Jo'  feoM  fdg£  op MeAefsr  TeAff/c 
laaJ£  eeou/ee  guabd^a/l  ,  £/rN£e 
coA/r/A/uous  oe  p£-g  e£c?t'/A?e/Af£rA/r  op 

pLAtTF  <f  AA/CA/OA?  re£AfM£A/p  ^AOWs]. 

S£f  STD.  DH/G.  90-O3  F°£   87.5  AA/CNO/Z 
SSCp/OA/  DEpA/LS. 

3E~£  S/D.  DIAYG.    90 -OS  Foe    Z5'  UMAVCAOeFO 
DEjPAe/ues  FLAieET  As  A43T  H4/.f  op  SO' 
5T£A/c}Aip  ec/Al  BEyoND  0BS.ret/cr/0A/  <5X/ 
06JP5/D£r  3A/0L/LDEA3S, 


oepAeraeF  ea/L  -  wa 
/  Mdeizo/vpALLY  po  p/p 


II       I  II 


25Q  AfpeoACf-i  EA/a  pius  PEpAerues  end 


\  w"ep  DeP*er"e£-*A^£Lesre  e^.,  ^ 

J^°ee^fy>ppeoA^7ri^ 
use  /Z.s  sect'ONs.        "  -3?s 


GPOUA/O  <fZ£V  AIT  PACE  Of  A?4/6 


£lei/.  DePAl/ertSArE- 


SJD.  3  -d  p#3f3 

WIT*  Stocks  — 


